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NOTES FOR THE MONTH^ 

Ar Li meetiug held at the Alinistry of Agriculture on Wed- 
D^i^day, 12th April, 1922, under tlie Cha irniansliip of the 

Milk Prices. Agricailture, Sir Arthur G. 

Boscawen, the representatives of the pro- 
(liic-’is and distributors announced that they had agreed to 
ivii luinend to the organisations concerned that the price to be 
rccG'ived i>y the producer for milk delivered into London from 
areas outside the Home Counties should be : April, lOd.; Alay 
aiid June, 9d.; July, lid.; August and September, Is. per 
cidlon, which represents an average for the six months of 
lOtd. per gallon. The price to be paid for milk delivered to 
creameries within 100 miles by rail of London should be as 
follows: — April, 9d.; Alay and June, 6d.; July, 7d.; August, 
8d., and September, 9d. per gallon, which represents an average 
ior tile six months of 7L1. per gallon. 

A [ilk delivered to creameries at a greater distance than 100 
miles by rail from London would be paid for at the same rate 
less the increased cost of railway trans[X)rt to Tiondon. 

It was agreed that the revised prices should be retrospective 
to April 1st, and that those farmers who had already entered 
into contracts should receive the benefits accruing under the 
above arrangement. 

The Alinister understands that in the case of certain dis- 
tributors, contracts have been entered into to supply milk 
based on prices ruling previous to this agreed alteration, and 
be hopes that in such cases the holders of such contracts will 
•‘glee to a revision in accordance with the altered terms to the 
producer. 

The price to the consumer of 5d. a (juavt which had pre- 
Moush been announced for the 3 months of April, Alay and 

line will not be raised during that period. 

* • * * « ^ 

m02) P.U/35. 11,000. 5/22. M. & S 
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Agricultural Research and the Farmer. 


Agricultural 
Research and the 
Farmer.* 


The ^linisky will shortly issue a report on Agriciiltuvul 
Research which describes clearly, for the benefit of farmers and 
others, the scientific work now in progress 
in the interests of agriculture. Hitherto, if 
a farmer inquired what the resear(h 
worker was doing for his indiisirv, 
he could only be referred in the main to technical 
papers published in scientific journals, and these, 
if intelligible to him, contained results which miglit 
be apparently remote from farming practice. The practical 
man realises that while these highly scientific investi- 
gations may not immediately help him in securing increa>cd 
I'eturns, they arc vital to the industry, for progress depend.s 
on the acquisition of knowledge. The farmer and gardener reap 
the benefit of research after it has passed through various oxjie- 
rimental channels, and when the results have been put to U;e 
crucial test of experience in the field. This may be some years 
after the patient toil of the scientist in the laboratory. iVFany 
farming operations which are commonly ])ractised to-day < ; ii 
be traced back to discoveries made years ago by scientists whi) 
at the time had only a faint conception — if any at all — of tl!-‘ 
use to which their results would eventually be put. 

For some time past, however, the need has been felt for a 
comprehensive and readable account of the important resea ]‘fi 
which is being conducted in agriculture and horticnlture- 
The ^Ministry consequently commissioned one of its offii rtN 
Mr. V. E. Wilkins, to visit Institutions where research is heiii!: 
conducted, and prepare a report which would not only desnib' 
the work in a readable and non-technical style, but wi nld 


link together as far as possible the various phases of invesiHa- 
tion, and show their i-elation to the practical problems of the 
farmer. The report deals with all aspects of research, and citi- 
tains ten chapters, devoted respectively to the soil, plant lavid- 
ing, plant physiology, fruit growing and preserving, plant 
eases, animal husbandry, animal breeding, dairying, 
diseases, ajid farming as a business. A list of Re.search Tn.-mn- 
tions and Advisory Centres in England and Wales, and a Bibli**- 
graphy giving the titles of papers published by research withers 
in 1920 and 1921, are included as Appendices. A pivfatfjy 
note has been written by Sir Arthur G. BoscnWfH, 
Minister of Agriculture and E’isheries, in which he refers i" 


♦ A^ricnliural ReKearcli and the Funner : A Itecord of liecent AcliieveiyO'l' 
Published hy II.M. Ht.alionery Oflice, Imperial House, Kingsway, y 
price 2/0 net : obtaiiinldc through any Bookseller or direct from the Pnhli'h^'* 



1922.] 


Committee on Foot>and-Moijth Disease. 


,99 


report as an attempt to remedy the existing fault in the line 
of communication between the research worker on the one hand, 
md the farmer and the general public on the other. Sir Arthur 
ilso expresses the hope that the farming community and the 
General public will show by the practical test of buying the 
/olume that the attempt has been successful. 

*.***♦♦ 


Remission of Duty 
on Home-grown 
Sugar. 


In reply to a question in Parliament on the 30th March, 
rhe Minister of Agriculture, Sir Arthur G. Boscawen, said : — 
The Government have decided that, in 
view of the exceptional conditions of this 
new industry, and the condition of un- 
employment in this country, no excise 
duty should be charged on home-grown sugar, and the 
jiecessary provision for the removal of the existing duty will 
be made in the Finance Bill of this Session. It is of course 
impossible to bind any future Government, but in view of the 
fact that the remission of excise is intended to assist a new 
industry during the experimental period, it may be hoped that 
Parliament would not rc-impose any excise duty until the 
industry has been firmly established/' 


The Minister of Agriculture and Fisheries has appointed a 
Departmental Committee “ to inquire into the origin and 
circumstances of the recent outbreak of 
Foot-and- Mouth Disease and into the 
policy and procedure which was pursued in 
dealing with the disease, and to report 
whether any alteration of the methods of 
administrative control hitherto adopted, or 
any amendment of the existing law is necessary or desirable." 
The Committee is constituted as follow- s : — 


Appointment of 
Departmental 
Committee on 
Foot-and-Mouth 
Diseaae, 


Capt. the Rt. Hon. E. G. Pretyman, U.V. (Chairman). 
A. Batchelor, Esq. 

David Ferrie, Esq. 

P. W. Garnett, Esq., C.B.E., J.P. 

H. German, Esq. 

William Graham, Esq., J.P., D.L. 

Alfred Mansell, Esq. 

Sir G. Douglas Newton, K.B.E., M.P. 

Professor John Penberthy, J.P. 

W. R. Smith, Esq., M.P. 
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Peoduce of Crops in 1921. 


The Secretary of the Committee is Mr. S. A. Piggott, 
]\Iinistry of Agriculture and Fisheries, 4, Whitehall Place, 
S.W.l, to whom all communications should be addressed. 

* » * * iie * 

The Ministry's Crop Reporters estimate the yields of the 
chief crops in the autumn of each year, and the estimates of 
Re ort on the production in the country are issued 

, . immediately tabulation is completed. These 

Produce of , , ■ , , ^ ^ 

• mni data .as regards corn and hav were issued 

^ on 2nd November last year; potatoes siud 

roots on 30th November; while those relating to hops were 
issued earlier on 20th October. The Report now issued gives 
details regarding the different counties of England and Wales 
as well as totals for Scotland and 1 relaud. Attention is drawn 
m the Report, not only to the special features of 1921 a.^ 
regards crop production, but also to the relative money value 
of the grain and potato crops as compared ^vitb previous years. 
The use of forecasts of the yields of crops made before har\ cv! . 
as well as of returns of production made after harvest wlnai 
the actual results are ktiown, is also discussed as regards thcii 
bearing on world trade. 

This Report, which forms Part II of the Agricultiini! 
Statistics for 1921, can be obtained throngh any bookseller (V 
direct from His ]\rajesty's Stationery Office, Imperial Hoii>r 
Kingsway, W.C.2, and 28, Abingdon Street, S.W.l. 


The Conciliation Committees continne to work satisfactorih'. 

and the total number of agreements in o^jcration on 20tli .\)>nl 

45. The rniestion of milk inlccs iias 

ConGiliation j ui. i i i. 1 1 » 

^ ... no doubt been somewhat resiionsiblt* tor 

Committees m , , . } , 

. . (lekiving negotiations in certain case.s. l>ut 

Agriculture, • f i 

in most areas where no wages agreeincDt 

exists, the Committees have arranged to hold further meetings 

at an early date. 

\ full statement of the agreements in operation on 'lOth 
]\rarch was given in the April issue of the Journal. Th^ 
Lgrcenients reached during the succeeding month are as follow : 
Cu)T€nt Af/reemenfs 

Aitft, Venotf. H'ltit's 

Derby I'p to 30tli JiiiiC, li>22 7hl, per hr. for all 

otnployinent ou 
weekdays. Sun 
day etnploytnent 
lOd. per hr. 
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101 


Current Agreements. 


Area. 

Kanipsliire 


Lanciisbive — 

Southern area - 
Kafstern area - 
Xorthern area- 
Leicester — 
Melton Mow- 
bray and 
Bel voir 


Period. Wages. 

Up to 11 til Oct., 1922 7^(1 , per hr. l!or 
all eniployment. 
Guaranteed week 
of 50 hr. 

SOth Sep., d2/G 

„ SOtli 4o/- 

„ 30tli „ -t-2/G 


Ho7irs per iveeK 


Cnstoinarv hr. 


Melton Mow- 30tli ,, „ 32/-.’ Weekday 53 

bray and overtime 8d. per 

gel voir ki'- Sunday em- 

ployment lOd. 
per hr. 

Leieer^ter - - Until such time that 7id. per hr. up to 

one side gives notice 54hr. Guaranteed 
of alteration. week of 54 hr. 

Weekday over- 
time 8d. per hr. 

Sunday employ- 
ment lOd. per lir. 

Uoiigliborough - Until such time that 7^d. per hr. up to 
one side gives notice 54 hr. Guaranteed 
of alteration. week of 54 hr. 

Weekday over- 
time 8d. per lir. 

Sunday employ- 
ment lOd. per hr. 

Denbigh and TTp to 10th Sept.. 1922 31/3d. Overtime, 50 

Flint proportionate rate 

up to 61 hr. ; over 
01 hr.yd.perhour 
Stockmen and wag- 01 

goners, 38/14d. 

Full details of the agreement for any particular area will be 
furnished on application to the Ministry. 


There was practically no change in the average of the 
market prices of all descriptions of agricultural produce during 

The AKicultural compared with the previous 

InlvCw the general level of these prices 

Index Number. 

the three years 1911-13 as against 83 per cent, in February. 
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The Agricultural Index Number. 


[Mat. 


The percentage increase during each month from January, 
1919, as compared with the pre-war years, is shown in the 
following table : — 


Month. 

1919. 

1920. 


1921. 

1922. 


Per cent. 

Per cent. 


Per cent. 

Per cevf. 

January ... 

148 

213 


186 

77 

February ... 

150 

205 


172 

83 

Marcli 

150 

199 


158 

82 

April 

153 

199 


141 ’ 

.. — 

May 

132 

169 


112 

— 

June 

128 

164 


102 

.. — 

July 

141 

174 


100 


Ang-ust 

138 

177 


lie; 

— 

September... 

148 

181 


105 

— 

October 

... ISO 

191 


90' 

— 

November... 

182 

197 


84 

.. — 

December ... 

207 

194 


82 

- 

Considerable 

changes have 

taken 

place 

in the 

prices of 


certain commodities, the principal increase being in the case of 
fat sheep. The average price of fat sheep in hlarch was 120 per 
cent, above the average of 1911-18, as compared with 83 per 
cent, in February and bO per cent, in January. Other descrip- 
tions of fat stocF also advanced, although the rise was 
much less marked than in the case of sheep. Wheat ]m 
continued to advance in price, being in March 61 per cent, above 
the pre-war average as against 45 per cent, in February. 

The March price for milk delivered into large towns showed 
a considerable reduction on the prices for February, while the 
low prices offered for summer milk were reflected in the f;iil 
in the price of dairy cows, which averaged about 37 per ct rit. 
more than in the pre-war years as against 89 per cent, in 
■Tamuiry. thisdecrease representing a cash difference of about I'll 
per head. Eggs showed the usual large seasonal reduction 
and ])iitter was also appreciably cheaper than in February, 

Feeding stuffs as a whole showed little change in price since 
P'ebruary. IMillers’ offals declined 7 points but this fall wa? 
compensated by a rise in the price of maize, while oilenkos. 
brewers’ grains, maize meal and barley meal remained 
practically unchanged. 

Among fertilisers, superphosphate depreciated slightly in 
value, but nitrate of soda and sulphate of ammonia were 
dearer, while basic slag remained unchanged. The general 
average prices of feeding stuffs and fertilisers were estimated to 
bo between 50 and 60 per rent, above the pre-war average. 
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Si>'CE 19th March, the date referred to in the note contained 
in tlie Journal for April, 1922, 50 outbreaks of foot-and-moi.th 


A "u confirmed in Great Britain up 

Foot-^ - OU April, making a total of 1,079 out- 

Disease. breaks, which included 978 in England, 2 in 
Wales and 99 in Scotland, These additional outbreaks all 
occurred in counties which had been previously affected, but in 
Olio instance disease reappeared in a county (Warwickshire) 
Ironi which restrictions had been withdrawn. 

The Ministry has now been able to authorise the freedom of 
a large proportion of the earlier infected premises, and the total 
11 umber of premises in Great Britain so freed up to 23rd 
April was 707. Restrictions have also been withdrawn from a 
number of counties in England and Scotland. 

The total number of animals slaughtered up to 23rd April was 
iVH95, viz., 22,666 cattle, 20,276 sheep, 9,206 pigs and 47 goats. 

ModificuMons of Restrictions on Movement since 19th March. 
—Representations were received that (a) the resumption m some 
fo]-m of the trade in store stock was becoming essential in order 
to make use of the summer grazings; and (b) that the return of 
wintering sheep to their summer grazings could not be delayed 
after about 1st April. The Ministry therefore made an Order 
i( -opening the store stock trade from Ireland from 29th March 
without allowing the aggregation of store stock in internal mar- 
kers, which \Yas still considered to be attended with risk. The 
Order allowed the landing of store stock subject to licence of the 
rt ciiving Local Authority and to the stock being railed direct to 
their farms of destination for 28 days’ detention. No obstacle 
placed in the way of the holding of store stock sales in the 
landing places, and Local Authorities still had powers to prohibit 
die movement of the cattle into their districts if they thought 
lit. All trucks were required to be specially disinfected before 
tiie animals were placed therein. As regards the i^eturn of win- 
t^ ring sheep an Order was made taking effect on 5th April enabl- 
ing sheep not in existing infected areas to be moved to any 
premises in Great Britain by licence of the receiving Local 
Autluuity after counter-signature by the sending Local Authority 
find after the sheep had been examined by a Veterinary Inspector 
ef the sending Local Authority. A further examination of the 
^^beep on arrival at their destination was required and railway 
trucks conveying them were required to be specially disinfected 
before being used for the sheep. 

Note. — The figure of £65,000 given in the April issue of the 
Journal, p. 91, as the cost of compensation for animals slaugh- 
h‘ied should have read £655,000. 
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GREEN MANURING. 

H. J, Page, M.B.K, B.Sc., A.I.C., 

Bothumsted Experhnental Station. 

The Scarcity of Animal Manure and its Causes.— One of tlie 
most serious practical problems with which the farmer is faced 
at th6 present time is the shortage of farmyard manure. This 
manure is almost everywdiere more highly esteemed than any 
other, and it was largely in order to investigate the cause of 
this well-known superiority that T^aAves started at Bothamstod 
in 1843 the famous field experiments Avhich have noAv been 
going on there continuously for nearly eighty years. It is 
interesting to know that even at that time farmers could not 
usually get enough farmyard manure, and yet how much betier 
off were they than the present-day farmer! 

Let us pause a moment before considering the reasons imdei- 
lying the value of farmyard manure, and look n little motv 
closely at the extent of, and the factors causing, the present 
shortage. With regard to the extent of the shortage, t}:e 
rise in the price illustrates this point sufficiently. At the 
present time a ton of stable manure on rail in London may eo4 
as much as 7s. 6d., and even then it is often of poor quality; 
in 1912 the cost was 4s. 6d., wliile in 1905 it was only Is., inid 
usually no difficulty wuis experienced in finding a supply. What 
are the causes of this enormous change? The obvious njie 
which immediately suggests itself, is the driving of lioise 
transport from the roads by mechanical transport. Whatever 
the benefits that the tractor has conferred on the farmer in 
the fields, its elder brothers, the lorry and the motor ’bus have 
proved for him by no means an uni nixed blessing. Tdic retiini- 
of H.M. Commissioners of Customs and Excise show that from 
1908 to 1920 the number of licensed motor A^ehicles (exchidiia.^ 
motor-cycles) increased by nearly a fpiarter of a luilliott, 
wdiereas licensed horse vehicles decreased by 200,000. Wiien it 
is borne in mind that the bulk of this fall in horse-drawn 
vehicles will have occurred in the big stables of comin(‘ivi:il 
firms whence the greater part of the town stable manure i^ 
derived, it is not difficult to see Avhy stable manure is uoav -o 
scarce and dear. 

Now^adays, therefore, tlic farmer is very mucli 
dependent on his beasts for a supply of dung than formerly, 
and even this supply is not being Avholly maintained, 
number of head of cattle in Great Britain in 1921 showed 
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decrease of 400,000 as compared with 1914, and of nearly 
800,000 compared with 1919, while sheep decreased by nearly 
4 million between 1914 and 1921. So much as regards a dwindl- 
ing supply. As to demand, this, so far from dwindling, has 
increased, for although the number of acres of land under the 
plough in Great Britain has been steadily falling since 1918, in 
1921 it still showed an increase of 800,000 compared with 1914, 
and the more land there is under the plough, the gi'eater is the 
need for organic matter. 

The Value of Farmyard Manure and the Need for Organic 
Matter in the Soil, — The shortage of farmyard manure and the 
causes of that shortage have thus been discussed in order to 
show that the situation- is one which is not likely to improve 
in the future, but rather is likely to become more serious. Now^ 
although every practical man admits the value of farmyard 
mam I re, and knows that in order to maintain the fertility of 
his soil aud to keep it in good lieart. a ])lentiriil supply of 
organic matter is indispensable, there is very little certainty 
as to the mode of adion of that otganic matter. Wc know that 
the main requirements of a crop for mineral substances and 
nitrogen can be completely satisfied ])y artificial fertilisers, so 
that it is unlikely that the unique properties of farmyard manui'e 
reside intrinsically in the mineral substances and nitrogen it 
contains. There is indeed the possibility that certain of the 
rarer elements, such as boron, present in farmyard manure and 
asiiaily absent from artificials, may play a part in soil fertility 
—and this (juestion is under investigation at Bothamsted 
at the present time — but it is ]n*actically certain that the 
superiority of dung is mainly due to the oiganic, humus-form- 
ing material in it. As to the exact nature of “ humus we 
Mill know little, and the term, although commonly used, is 
only one of the many (‘onvenient labels which scientists, no 
less tlian other mortals, use to hide their ignorance. Humus may 
be regarded as pre-eminently the characteristic constituent of 
u fertile soil, in winch it exists as a gelatinous brown or black 
material. The influence of humus on the growth of crops is 
mainly indirect : it is intimately related to the life of the complex 
soil population of micro-organisras, and it has important effects 
on the tiltb, moisture relations, and other physical pmperties 
the soil. Tt affects plant growth by so modifying the pro- 
I'erties of the soil as to secure a well-regulated supply of the 
soluble mineral and nitrogenous substances absorbed by the 
vhni roots, and of the water wliicli serves as the vehicle by 
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which those soluble substances are conveyed to the plant, and 
without which this " plant food/' however plentiful it may be 
in the soil, cannot be obtained by the plant. A light soil is 
given more ‘ ‘ body ’ ’ and rendered better capable of withstand' 
ing drought, while a heavy soil is made more open and work- 
able. This is not the occasion to discuss the exact mode of 
action of humus in bringing about these effects, nor for that 
matter are we in a position to do so with any degree of 
certainty;* but from the practical point of view the important 
thing is that these effects undoubtedly exist, and are of great 
significance. 


Alternative Sources of Organic Matter.— It is therefore as a 
source of hmuiis that farmyard manure must be chiefly prized, 
and in the face of a growing scarcity the agriculturist is faced 
with the problem of finding an alternative source of organic 
matter, that is to say, of keeping part of his soil in good heart 
without the assistance of animals as manure-makers. What are 
the possibilities of such alternative supplies? Apart from 
purely local or undeveloped sources, such as seaweed, which is 
used in maritime districts like the Channel Islands and mauv 
coastal districts of Scotland,! or such as activated sewage 
sludge, t there are at lea^t three possible sources of general 
ajiplicability. These are (1) The ploughing of raw straw into 
the soil; (2) The use of artificial straw-manure made by tii6 
process of Hutchinson and Eichards as worked out at 
Eothamsted;§ (3) The use of green manures. 

With regard to the first method, although the practice rt 
ploughing in raw straw in the autumn is being adopted in some 
parts, notably on the heavy land in Essex, it is as yet of un- 
proved value. One great danger of such a practice is that the 
addition of a large bulk of non-nitrogenous, carbohydrate nialter 
to the soil, may cause a temporary locking up of nitrogen iiy 
biological agencies in an insoluble form not available to ihe 
])lant; such an effect, if sufficiently transitory, might be all 
to the good, as for example, in preventing loss of nitrates hv 
leaching during the winter months, but in other circumstances 
much harm might result/! The question needs careful in* 


this aspect ef the part played by huinus in the ^oit 
r; -r'/mLwyri ^ “TmmiactwRs of ihf Faraday Somiy" 

r)ioq.l! PliyKicO'cheniica] Problems iclnting t'> 

uic tx,]}, held on ‘^Ist May, 1921). 

t vSee Ministry of Agmcultur® Leaflet No. 254. 
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vestigation before the practice can be recommended for general 
adoption. As to the use of artificial farmyard manure made 
from straw, there seems to be little doubt that this material 
will prove a valuable manure, and provided its production on a 
large scale can be made economically practicable, it will doubt- 
less ultimately find a large application in agriculture. Both of 
these methods, however, apply pre-eminently to those farms 
where straw is available in sufficient quantity on the spot, and 
in a less degree in cases where the straw would need to be 
brought in. The object of this article is to call special attention 
to the third method mentioned above, namely, green-maniiring . 
In doing so it must be clearly understood that it is as a means 
of supplementing a dwindling supply of animal manure, and 
not necessarily as a competitor with animal manure, that green 
manures are here treated. It is often urged that it is a far 
more practical proposition to feed a green crop to sheep folded 
oil the land than to plough it in, and on light lands this is no 
doubt usually the case, but on heavy lauds on which sheep can- 
not be folded, and even on light lands, if sufficient sheep are 
not available, green manuring merits serious consideration by 
ihe arable farmer who does not feed enough stock off the land 
to supply bis requirements of animal manure. 

Existing Green-Manuring Practice in this Country.—Few 

Inrmors Iieglect a favourable opportunity of taking a catch crop 
ot a quick-growing nature, such as mustard, between harvest 
riid seed-time, or on a freshly ploughed seeds ley, and turning 
it in if it is not convenient or practicable to fold sheep on the 
bind or to feed cattle off the land; and to this extent green 
manuring may be said to be fairly general in this country, but 
iu most districts it cannot be said to play more than a very 
lainor part. The difficulty in ordinary farming is that in anv 
the usual rotations, after doing the necessary amount of 
'-^dii\ntioii to keep the land clean it is often too late to get in a 
manure crop with any hope of its mnldng sufficient 
-uiwth before ne.\t seed-time. In a normal four-course system 
-^ivds, wheat, roots, barley, the land is seldom available until 
.^ust, and in a late season it may well be a month later 
the harvest is in. Although nowadays the tractor has 
possible to finish the ploughing of stubbles and cultiva- 
in a much shorter time than formerly, in 

dilate ^r>Qo/%-r. 4-1.- . .. ’ 
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fact that the land may be so dry after harvest that germina- 
tion is very bad. 

Tile result i.s that green nuiniiring forms a regiilar aiui 
essential part of the system of husbandry only in districts 
given over to special crops', such as the Fens, the Lothians, and 
Avrshire, where it is extensively used after early potatoes; the 
market-gardening districts around Biggleswade; and the liax- 
crowing areas of North Ireland; or in cases where the nature »f 
the soil is such that special rotations are used, as for instance 
on the London Clay in Essex, where a bare fallow provides 
the necessary opportunity, or on the light blowy sands of !■ asi 
Anglia, which can often only be profitably farmed by givirc 
one” year in four to a nitrogen-gathering crop such as lupin-. 
Another system which is adopted in some parts is to sow liic 
green manure crop in the spring com, as for a seeds ley. and 
after harvest to let the green crop grow on till early in ilic 
following year before turning it in. Systems of green m.iniiv. 
ing can thus lie classified under three main heads. Ill Ltccii 
manure crops grown ns catch crops in the intervals in the 
rotation; (2) Green manure crops grown as part of a special 
rotation in which the whole or a large part of one ginwinc 
season is given up to the green manure crop; ftll flreeii maniirc 
crops sown in the spring corn, for turning in the folimvin: 
year. 

To the first category belong the systems ret erred to 
as employed by early potato growers. Thus in the tainoish 
potato districts of East T^othian and Ayrshire, rape or iToiinn 
rye grass, or a mixture of the two. is sown down immethurelv 
the tubers have been lifted, in any case not later than the tliic! 
week in August. Some growers then feed the green c!‘oi> k 
sheep, but many prefer to turn the crop in. 

-\gain, in the Holland division of Lincolnshire, and in d**" 
black lands of the Tens, mustard, rape and oats are smiilad} 
largely used hy potato growers as early iiuti:mti-sow]i 
manures, and some farmers have latterly l)f’en trying beai^ to 
the same purpose. In Essex and Suffolk, on the heav) laio 
of the London Clay, it is a common practicre to sow 
on the bare fallow in July, and [dough it in before 
winter corn ; similarly many fiax growers in County Powu ha'*- 
got splendid results from mustard sown in August afb-i 
fiiix 1ms been pulhal. and turiu'd in during January oi 
February. 
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The most outstanding example of a system in the second 
category is that used on the poor light glacial sands of Suffolk. 
'L'his land is so poor that it scarcely repays cultivation on 
ui'diuaiT straightforward lines, yet by adopting a rotation such 
r\e, lupins, potatoes, silage crops, it is possible to malce 
farming on this land pay well. The lupins are sown in the 
late spring or early summer and may be ploughed in either 
^vheii in flower, or seed may be gathered, and the plant then 
(urued in. The lupins do so well, even on the poorest of this 
land, that when turned in they give as much organic matter 
a Ilf I nitrogen as a dressing of about 8-10 tons of farmyard 
manure. The use of lupins as green manure on poor sands is 
extending to other counties, notably Notts. , where some striking 
ivMilts have been obtained in trials hee Part IT in next month’s 

Jonnifih. 

Of systems in the third category, an example is afforded 
In the practice common in the market gardening districts 
cuoiind Biggleswade in Bedfordshire, where red or white clover 
is commonly sown with the corn in spring and turned under in 
ilic autumn or the new year, bfTore potatoes. Tn a moist 
?eimon the green matter ploughed in is often found to be as 
cltcctive as a dressing of 25 tons of stable manure. Similarly 
Mime of the growers in the liothinns sow rye grass and red 
; clover in the spring corn and turn it under in the following 
spring. The same practice has been tried in the Aberdeen 
lisirict, blit it is not general there, for owing to the late harvest, 
neon stuff in the bottom of the sheaves adds to the difficulty 
)l (.Irving, and after harvest it is too late for the rye gi*ass and 
Hover to make much growth. Of course the ploughing up of a 
U'lnporarv seeds ley incorporates a large quantity of valuable 
organic matter in the soil, and to this extent most arable land 
> gi’i^i'minanured at intervals. The potato growers of Lincoln- 
shire commonly turn in the aftermath of the clover as a green 
maniiro, with good results. Where the land is left down to 
;;rass for several years, as in the Aberdeen disti'ict and many 
(listriets in England, the sod of grass which is ploughed down 

an excellent green manure, and gives so much nitrogen to 
die soil tliat no nitrogenous artificials are needed for a follow- 
ing oat crop, and indeed, their use is liable to cause lodging. 
Ctreen Manuring Abroad. — must, however, go overseas 
find the practice of green manuring in its most highly 
dvvolopcd state. 

‘'in outstanding example on the Conti no nt is that of Germany, 

iiuo large tracts of barren sandy heath have been reclaimed 
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and made profitable almost solely by the use of green manures, 
mainly leguminous; the pioneer work of Schultz at Lupitz, in 
Saxony, is a well-known instance in this connection. Again, 
in America green manures are widely used, both for farm crojis, 
and, especially in California, for orchards. It is, however, in 
tropical countries, perhaps, that green manures find their widest 
application. Thus in India, in many distncts where animal 
manure is practically unobtainable, the whole of the requm-. 
ments of the soil for organic matter and nitrogen are obtained 
by the use of leguminous green manures. 

Results of Green Manuring Trials,— Although there are a 
certain number of results on record showing that distinct aud 
valuable crop increases can be obtained by green manuring, 
there are very few critical experiments designed to test tJie 
relative values of different green crops and different methods of 
application. The most extensive series of experiments in tlii.s 
country is that carried out by ^ oelcker at the Ilo\al Agriculiiiial 
Society’s Station at Woburn. In these experiments vetclie.s, 
rape and mustard were grown side by side as spring-sown 
green manure crops which were turned in before winter wheat. 
The experiment has been in progress for over twenty ycaib. 
and the results arc summarised below 

Yield of Whmf after ilreen Manures, Wohurn, Laumne Firld {IMf 
aondij soil ). 

Average of results lor eigiit sf^asons 1800. lOOl, uo, U8, Itt 12, 

l)rrss„: 

Insh. 

Aftej- A'etolics, grown with mineral niamii'es I'*'-’ 

,, rape ,, ,, ,, 

inustanl 

[■'or eompai ison : — 

Wheaton Stackyard Field, complete minerals only ... 01 

„ ,, farmyard m.anitn; (e<iuiv. to 

Ih. ammniiia per acre) l 

Liilortiirmtoiy tlnuc are no (‘ontrol plots on Jjansome L’lcM, 
so the values for Stackyard Field (continuous wheat) whii li 
been added for comparison, are not neco.ssarily strictly cein- 
parable, but they serve to indicate the sort of result tiint coi 
lie obtained with green manures compared with luiui-ral or 
farmyard manure. An experiment on simihir lines was currkil 
out at Bothamsted. Here the land w’as given up to 
sowD green crops for two s(‘asons, the crop being turned in eaoh 
autumn, arul in the third season winter wheat was growji. 
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experiment was then repeated on the same land. 

The results 

were as follows c 



Yield (f afkr GrecJi ManureSy Rothamsfed, 

Liitk 

^ I loos Field 

{Stiff dayey loani). 

WOO, 

wir. 

\rrer vetches, grown witii niiner.il uni mires ... 

i3U-7 

34-4 

crimson clover ,, ,, 

32-5 

30‘8 

rape ,, ,, 

21'3 

2C*8 

.. mustard ,, „ 

29'y 

i9-(; 

p<ii- comparison : — 



Wheat on Broad hulk Field, complete minerals 



only 

11-5 

lO'O 

„ ,, farmyard manure 



(14 tons per acre) ... 

33-7 

27-9 


Again there were no control plants on Little Hoos Field, 
but the figures for Broaclbalk Field afford a roiigli basis for 
comparison. Apart from the obviously beneficial effect of 
green manures on winter wheat, which is clearly brought out 
by the above Woburn and Botha rusted results, it will be noticed 
that the relative values of leguminous and non-leguminous 
ciops, such as vetches and mustard respectively, come out 
very differently in the two sets of experiments. This is a 
striking instance of the danger of applying the results obtained 
in one ili.strict on a certain type of soil, to anotlier with an 
entirely different soil. This difference is further discussed later. 
Both of the sets of experiments quoted above referred to 
summer-grown green manures for winter wlieat. Trials were 
started by the writer at the Royal Horticultural Society's 
gardens at W'isley in 1919 in which green crops were sown 
in August for digging in late in the autumn or early the next 
spring, as a preparation for white turnips. Some of the results 
fur ]ill9-20 are shown below* : — 

yiamv'mj Experinunt at ir/N/cy, (Ag/?// ^-'andy soil). 

VdJd of Tor>\ii< U<h.tA 
// crop. 


fn'Ci'fi rrop. 

O’/V' II rrofi Iki’iU'i 

7'oiis per (O'l'i'. 7'<‘ 

onOrt ill SpriiKj. 

lOc p' r I'rf- 

Pir 

'■1 id, of Co td 
Plot. 

t'rimson clover 

17-0 

lOv) 


239 

Welches 

80 

Uu 


220 

Ue(l (“lover ... 

:i‘9 

9.3 


20d 

Hvt- 

8-4 

S'l; 


193 

iJape 

9-3 

d-4 


U.") 

t.Vnitnil 

• ti f, •lilt Iff 

2-2 (weeds) 

0 iidi r ill . 1 nfitoi ii. 

4*4 


100 

itve ... 

2'9 

tlA 


1l]2 

Mn.^tai'd 

Veto), 

{ 1 . . t 

JJ'd 

(I-3 


102 

... 'ri) 



151 

4:i 

a'5 


141 

V-' IN rid] 

U'H ( uTodsl 

:!-9 


100 


sliKitly in* piiblisiicd in fitll in tlic Journal of the Royid 
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Vs an UluBtration of the value of lupins on light blowy sands 
the results may be quoted of an expenment carried out _m 
Notts for particulars of which the author is indebted to the 
Agricultural Organiser of that county. Jmpius were sown la 
Mav. and turned under m September, and winter oats 

sovm The land received no farmyard manure or artificials. 
The oats after lupins yielded TJ quarters per acre, while an 
adiacent control plot on which no lupins had been turned in, 
yielded only li quarters per acre. This experiment is being 

extended during the present season. 

Alany more results of a similar character to those given above, 
could be quoted, but these suffice to demonstrate broadly the 
ver\- considerable increase in yield that can be obtained by green 
manurino-. As alreadv pointed out, however, a comparison 4 
th,' ^Voburn and Eothamsted results serves to show that, a< 
soon as more detailed and precise information is sought iMtli 
r6<^ard to the best system of green manuring to adopt in anv 
particular district, difficulties and uncertainties are encountem.l 
In fact, if green manuring is to find a much more genera! 
adoption in this country than at present, it will he necesciiT 
for careful experiments to be carried out in different distn. is 
before the svstem best adapted to specified conditions of soil, 
climate, etc.', can be defiuitely laid down. In order to hnag 
out clearly the com|)lexity of the jiroblcm, it is desirable to 
consider at this point, as far as space and the present state of 
oiir knowledge permits, the principles underlying the action ni 
green manures, particularly in compari^oii with fanny, ird 
manure. 


(To he conckided.) 
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FARM BUILDINGS FOR SMALL- 
HOLDINGS: 

A WEST EIDING IMPROVEMENT. 

Major H. P. G. Maple, D.S.O., M.C., E.E.LB.A., 
Mmis/rj/ of Agriculture, 

The planning of new farm buildings, whether on a large or 
small scale, presents many problems to the architect, and at no 
lime more than the present, when the results of scientific 
research are becoming more generally recognised, and many of 
the old established methods and customs of farming practice are 
being weighed in the balance. Certain broad and elementary 
principles of planning may, however, be said to be firmly estab- 
lished and to be applicable to any type of English farming, and 
it may be well to record some of these before proceeding to dis- ' 
(•iiss the main subject of this paper. 

First, buildings must be suited to the nature of the land, the 
type of farming, and the prevalent climatic conditions. 

Secondly, the buildings must be planned with a view to the 
ihmost economy of labour in the care of stock, i.e., in feeding, 
cleaning and general work, the guiding factor in this being the 
correct placing of the storage rooms and mixing floor for the 
colloclion, preparation, and distribution of fodder. 

Thirdly, the health and well-being of stock must not be sacri- 
iieod to either of the above considerations by inadequate planning 
or insufficient area. 

Fourthly, attention must be given, especially in the case of 
Ibe small holder (who cannot be expected to purchase artificials 
lo tiie same extent as the large farmer) to the adequate conser- 
vation and econonne distribution of nianuvial produce. 

A careful analysis of many of the existing farmsteads in this 
country shows that these principles are more often honoured in 
the breach than in the observance, and even buildings erected in 
tbo " golden age of fanning in the last century, leave much to 
desired when viewed in the light of modern conditions and 
practice. 

It is to be expected, therefore, that the immediate future will 
show several variations from existing types, and already there 
signs of approaehing changes in the construction and placing 
(‘ow houses, in the greater attention paid to the conseiwation 
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of fannyard manure, in the provision of covered yards, hay and 
straw barns, and in the use of utility boxes which can be adapted 
to varying needs. 

Any variation from the normal, whether in buildings for largt 
farms or siuali holdings, should therefore be of special intoresl 
at the present time to practical agriculturists, and to those con^ 
cerned in the equipment of fariiis or small holdings. 

The object of this article and illustrations is to draw attentimi 
to what in effect amounts to a departure from the normal in 
small holding equipment, and as the urn in feature, a single span 
roof covering tiie whole area of the buildings is much in accord 
with modern American j)ractice on large farms, it is hoped that 
criticisms and suggestions will be forthcoming and, that prac- 
tical hu'iiiers will oxpiuss their views on the general principle 
involved. 

In small holding equipment for mixed farming of from 40 to 
50 acres there may be said to ])e t^^■o principal types of plan in 
common use : — 

(li A rnuge of low inofcd buildings grouped round thur 
sides of an open space which, by the addition of a fence on 
- the fourth side, becomes the central stock or fold yard. Wht i) 
funds are available this stock yard is covered in by a “ spini' 
boarded " (a* corrugated iron roof, which is a separate striir- 
tuio and quite distinct from the root's over the main building.>^, 
i'l^ Two low-roofed ranges of buildings meeting in a riglu 
angU^ the open stock yard being formed by the addition nf 
an open or closed fence on the two ivmaiaing sides. 

The actual arrangement of the various parts of the buildiii'i> 
differ.'? .‘^lightly according to local custom and climatic conditknn. 
but. broadly sfieaking, these two ty[a?s are ]>revalent all owr 
Fngland and have been the basis fd most of the larg(’r holdm;^ 
plans sutnuilh'd to the Ministry by ihe County Councils diirin.it 
the past tliroe years under the Tiand Settlement Act. 

Ihe most notable exception to this practice, is to be found in 
some plans sulunitted by the West Tiding County Council in tiie 
earh ]/ai't of 1ff20. The main feature of (his design lay in tlu' 
fact that while more or h^ss following the iKanial type ill reh'ned 
to abo^t^ the wTole aia^a was int(:mded to bo covered in witli 
^ing!e pitclied roof which converted the open space in the c^aiti’C 
of the ^piadrangie into a covered stock yard. A model of tbi^ 
ffbm v:t,. auhimtted by tli.' County Council, the scheme w:s^ 
appro\((i. anfi s(’\ri} of tlmse siugb* roof buildings have !»e''n 
erected on tlie Wliixley cHtate. 
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Some months ago the writer had an opportunily of inspecting 
several of the completed and occupied buildings, and was much 
struck with their obvious efficiency and convenience in general 
plan and arrangement, and was impressed with the idea that 
(here were possibilities of further improvement and development, 
in planning and construction, which would minimise both labour 
in working and the initial cost of the building. It is not sug- 
gested that this type is entirely novel in this country. In the 
iieport of the Departmental Committee on the Equipment of 
Small Holdings, published in 1913, several plans are given which 
pi'ovide for a covered yard which is under the same roof as the 
nanainder of the buildings, but in each case the construction and 
gt'oeral layout is markedly different from the plan now under 
consideration. Fig. 1 shows the West Biding plan as carried out. 

It should be stated that tliese holdings are utilised for mixed 
feinuing, that the country is of somewhat high and exposed 
rkoation and cold in winter. The land is of medium texture 
:md a plentiful supply of farmyard majiure is imperative. The 
plrUi is lliorouglily .'^ound in general layout. On the north, 
::djacent to a hard road, is placed the mixing and storage floor 
ier ” roots ” with granary o^oi*. On the west, with inimedia.te 
access to the mixing floor are placed the cow house and stalls 
for fatting beasts. These latter have direct egress into 
the open witlinut passing through the stock yard. Dunging out 
c'ui 1)0 either into the yard or directly to the open if desired. 

Tkiis so far as this part of the plan is concerned there is simple 
and (liriV't access from the mixing floor to beasts, cows, and 
0 cored yard. 

t)n the (a^st side is placed the cart slied, three-horse stable, 
nd a large utility box wliich might be used for pigs. 

iho stable has to bo api)roa(bed for feeding purposes either 
uaii the externa] door on the east side or through the covered 
t"(k van] : the cart and imphumait slied, being placed to the 
icrth adjacent to the hard road, cuts off anv direct communiea- 
Ironi the mixing floor and granary over. This latter 
iiuijtgi ment is. I tliink, open to improvement, and in the plan 
howiu^r jj Hugg(‘8ted rearrangement {Fig. 3) the positions of 
'tabif's and cart shod are reversed. 

hi liie centre is the covered stock yard only 19 feet wide and 
''jiacwliat long in )U’o[)ortion to its width. The yard is com- 
onciosed on lln^ soutli side, hut is provided with high and 
‘h’ors and venfilaling shult^u* above (see I'ig. *2.). 

H 2 
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The whole is built of timber very strongly constructed. Heavy 
oak posts are used to support the roof trusses, which are designed 
on the Belfast truss principle, perhaps without sufficient 
regard to the double line of intermediate supports forming the 
inner walls of the cow house and stable ranges. 

The building is lighted by windows in the outside walls and 
hy an ample number of roof lights, and provision is made for 
continuous roof ventilation on either side of the ridge. 

Obviously the questions of choice of materials and method of 
construction are at present of secondary importance to the ques- 
tion of principle involved hy the single span roof over the whole 
building, which makes the covered yard so essentially an integral 
part of the scheme. 

These particular buildings are constructed of timber mainlv 
on account of the exceptional building difficulties of 1920 aoll 
1921, but there is no practical reason why the outer walls shonkl 
not be built of stone, brick or concrete, if such materials wv'jr 
available and showed a btTter economic result. On the other 
hand, a complete timber construction gives opportunities of 
standardisation, and the fact that seven such were ordered 
one contract must have assisted in reducing the cost of all. Top 
main point to determine is whether a building of this natan-. 
under one roof forming a co^'ercd yard in the centre, 
satisfactory results with regard to the health of cows and sio-k 
generally, whether it proves economical in time and labour .nid 
results in carrying a larger head of Htoek per holding, toi!< \hvY 
with the production of an adequate qiutntity of maiumn 

These are farming questions, and if thev can be answeiMl m 
the affirmative there is no reason why further improvemruts 
should not be effoeted. 

It is obvious that the interna! arrangements can be modifird 
and amended to suit tho exact nature of the land and the 
iiold(:i'’s requirements without deiiavting from the sciieval min- 
ciplc and without loss of efficienev. 

io Oils end an illustvatiou is given (Fig, h) showing l)l■« 
uiictf intenial acci ss to the vaianus parts, together with i. li.ciil'r 
ana moi'e econoitiic form of roof construetion. The chief \-iiria- 
0 ajh lom tJte West Idding schcrrio are the increased widtii af 
uc covered ^•ard, which is in I'ig, 3 shown as 25 feet instead of 
• ic!, tne provision of a feeding passage between the iiiiNing 
. " .A ' • .'***^ oo'ered yartl wherchy more direct and distributaii 
ac 'OSS IS given to the long trough in the yard, and direct intemn! 
rom e mixing floor to every part of the building, imlinl’ 
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ing the stable, which, as before stated, has changed positions 
with the cart shed. It should be noted that there is also external 
access to all stalls and boxes, and direct internal access to the 
covered yard for dunging out. 

The construction is somewhat different from the West Riding 
Scheme, and is similar in principle to the construction designed 
iVv the Ministry’s iVrable Dairy Farm Cowshed at Huck- 
]]alL wliich it is intended to deal with in a future 
number of this Journal It is more simple in design, and in 
place of roof skylights a continuous range of vertical lights is 
^li(:)\\'n on each side of the roof. No special advantage is claimed 
lor Ihis method of lighting, and in practice it would probably 
resolve itself into a question of cost balanced against the relative 
inorits of the* two systems as regards annual upkeep. 

A Gomparison of Costs* — The question of the relative cost 
.)f covering in a quadrangular building with a single span roof 
or of roofing the three ranges with small span roof and leaving 
rlio centre space open, is somewhat difficult to determine with- 
out actual estimates, but the following figures are instructive : — 

[ho cubical content of the West Riding building as carried 
nut are approximately 45,800 cubic feet and the roof area is 
:kldO square feet. If the yard is left open and the surrounding 
three ranges are covered wdth a 30 degrees pitch roof, excluding 
tlu' yard, the cube is only 22,150 cubic feet, but the roof area 
is 2.520 square feet, a difference of nearly 50 per cent, in the 
cubic contents, but only 20 per cent, difference in the actual 
amount of roofing. 

In addition, wdth the single roof a considerable saving would 
h(' ('{footed on rain-wmter spouting, down pipes and drains, and 
the three exterior walls enclosing the yard become interior walls 
under the span roof, and thus there should be less annual 
maintenance. 

Probably the extra cost of the single span roof with its many 
:ul\antages and the greater centre space wmld not exceed 10 per 
f' lit. to 15 per cent., and might under favourable circuinstances 

even loss. 

Conclusion.— It is probably too early to form a decided 
''pillion ns to the ultimate results of this departure from accepted 
nounal type, but if the building enables the small holder to carry 
iimro stock and obtain better results, then there is every reason to 
I 'ihoiatr^ this type of building for larger sized holdings and its 
^ihue development will largely depend upon the amount of prac- 
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tical information ^vhiell can be derived from a study of the actual 
lioldings in working occupation. In any event the Small Hold- 
ings Committee of the West hiding and their architect, Mr. 
Foster, are to be congratulated upon their originality in produc- 
ing a building of such meiit. and may feel assured that tho 
progress of the experiment will be watched with the utmost 
keenness by all those who believe that finality in farm planning 
has by no means yet been reached in this country. 

^ ^ * Mir 


GERMINATION OF INDIGENOUS 
GRASS AND CLOVER SEEDS. 

Professor E. G. Stapdedon, M.A., 

Plaiit Breedintj Station^ Ahrystvnjth. 


In a prevous article in the JouruaP the present writer drew 
attention to the probable usefulness of strains of indigenous 
herbage plants for use in the preparation of temporary aial 
permanent grass. 

This matter was under consideration at the Food Prodiiclicu 
Department in 191748, when with the assistance of nimierous 
interested persons a considerable amount of seed of variou- 
species was collected.! During the past thiue years murk 
.additional seed has been obtained in connection with the work 
now ill progress at Aberystwyth. It is not proposed to dciil 
here with the evidence that has now been accinnulated as »<> 
tlie undoubted merit of indigenous strains of many of tliL* 
glasses, but it is only the purpose of this article to compare 
the gciminating capacity and other (‘haractei'istics of serd 
collected from plants growing in tlieir natural habitats, on i«ik‘ 
hand with seed grown and harvested at Aljciystwytli, and nii 
the other liand with ordinary commercial samples. In certain 
cases it is also possible to give some idiui of the amount of seed 
that 111 , 1 } be collected per person per unit of time. The yields 
(ditained from plots pi’oducing once grown seed arc not lu-re 
disgissed, ddie iiccossarv tests on seed coliected during 


- s ' Faitporaty L(^y Joiirm/, l I'PU p 12S(I. 

Al.^rystwythg Ihnf Odoker, Vm 
ackmnMn.r HK-nt in thoso who then rendered ussisL'incn. 

‘i i. ln.iD.ai v InvefitD-atinnH wdlh IlnrhaLni IMnnfs ” Welsh Id; 


Breedin: 


cj. ^vufi ijnrnatre jTnn 

^'.itien. A * tli Dm?! rr 1 c ... . . ,■ 
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1917-18 were conducted iit the Offiidal Seed Teslinn- Station 
(tlien at the Food Production Department] while those on 
simples collected subsequently have been made by similar 
]iiethods at Aberystwyth. 

It will be convenient to deal with the species that have been 
rollected under separate headings: “ Legumes,” ” Grasses ” 
;iiid ” Miscellaneous Plants.” 


Legumes.— The figures in Table T give particulars relative 
to indigenous legumes and where possible figures for ordinary 
rommercial samples have been included in the table for the 
|uirpose of comparison. 


Tai;le I.— Percentage Germination, Hard Seed, and Weight per KOOO Sced^ 
ill tijc case of Indigenous Legumes collected from various native Ijahitats. 
\\ lien possible, comparisons are made with Commercial samples. 


Spedrs 

Wild White Clover 
Willi Led Clover 
Hird’s Foot Trefoil 

Tivfdil 

TiiiTrd Vet.'h 
Meadow \ i*tehliiie| 


Xo. of 
Lota 

iiiiitioii 

0 ' 28 
7 52 

26 
a 
a 

12 : 25.0 


ago 

Iharn 

Soo.l 

por com 
Hanl 
Seod 

per 
i .O'lo 
in gr 

47 

82 1 

'40 

82 i 

87 

149 

48 

58 i 

— 

50 

65 1 

1-68 

7l> 

Vnf 

100 



COMMERCIAL 


Avf-r- 

Aver 

M' eight 

age 

agG 

, p&r 

G erm- 

Hard 

I,0u0 

inutiuii 

Seed 

in giv 

77-3 

12'7 

>6A 7t 

; 

1 4'7:gl-9 

70 i 

dr i ^ 

I 

79-8 j 

2-7 ' 1-8 


TXniGEXOlS 


Wverace tJkUiest , Aver- HigliRst Weight 
cmir- 

eat germ- 
ination 


71-12 

100-11 

87-15 


^ CiiuDiKTck] WiM wtlife. I CoinmcTciMl White Dutch. 

+ Liicli-li (iniwit Ordin.ary Commercial RcU CIoc, r. 


f he result of the tests bring out very prominently the high 
pacenlages of liLinl seed that are to be met with amongst 
Icgiiincs and which show themselves in the germination test 
■‘lien the seed has not been subjected to anv rasjiins; |)rocess.* 
Ii is inicresting (o observe that liard seed is by no means con- 
Cud to led 11 nd white clover but is equally in evidence in the 
of Ibe^wild vdehes and binl*s-foot trefoil— whilst trefoil 
one of the '* .softest ” seeds after being subjected to the hulling 
cleaning processes, is exceedingly hard when collected by 
‘>'"1(1 and tested without any pre-treatment. 

Il has been noted, moreover, tliat liardness appears to be at 
niaximiini in the case of sainjiles harvested late and when 
'*■ J'Oed has fully matured. The poor average germination 


^ IL'tidness vi\n by ^rreatly reduced by rubbin^r tf 
Mnootl, surface with u batli brick or bv shakiju 

‘''III J'aiid p.ajier, " ^ 


seed with sand paper or 
violently in a box lined 
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giveu by the indigenous legumes is therefore seen to be chiefly 
due to excess of hard seed and not so much to poor viability. 

The evidence suggests that on the average the grain weight 
(wt. in gr. per 1,000 seeds) of the indigenous seed tends to 
less than tliat of their conimeicial countei’parts. It has to Ik- 
remembered, however, that the collected seed had not been 
cleaned or dressed and that the grain weight has been the 
“ natural ” weight. It is, however, a well-known fact that 
even commercial samples of wild wliite clover haye decidedlv 
lower grain weights than samples of commercial white or 
Dutch Clover. Comparison between samples of wild red. 
clover and of ordinary English grown red clover show more* 
over that the wild red seldom contains many seeds as large 
as the larger of those met with in the cultivated clovers. 

The collection of indigenous legumes is a very slow and 
tedious process. This is particularly so in the case of the wild 
vetr-hes. which do not as a rule grow in large masses and llie 
individual plants of which appear to be rather poor seed 
bearers, ripening their seed moreover irregularly over a some- 
what long peiiod. 

The collection of wild white clover by hand is certainly 
•not lightly to be undertaken, and the heads collected often 
yield most disappointing crops of seed.* The hand collection 
of wild red clover is even more tedious than of wild white— 
for it 13 not so frequently met with in large masses. Both are 
species that in the writer’s opinion could only be remuneratively 
harvested from old swards on which they are abundant, :md 
then only by resort to the reaper or to the scythe or possibly 
the daisy rake.t 

Grasses. — Particulars with reference to the grasses are given 
in Table IT. All the germination figures liave l)een arrived nt 
on the basis of including “ light ” seed with the pure seed Er 
the germination test.J In order to make the comparisons mere 
thorough the percentage of “ heavy ” seed is given in the case 
of those species m samples of which “ liglit ” seed is frequently 

' Mr. U. H. Ilniiii, fit Dunn's Farm Sfcals Ltd., inft)nnH me that 4 loid). 
of heads have in utie rase yielded no more tiian ] II). seed-while it is sai'i 
that under fayouniljle circumstances of hcAfls will yield 1 Ih. tA' sr' d. 

\ ric' writer is not enamoured of the daisy r;ike as a verv' lielpfid iiepk’- 
ment, allhon^rh he is prepared to admit he mav be prejudiced ayainst it t>y 
tiisown hek of skill in its )ise, but even in the hands of a praftiiail ,co"drner 
tliO results did not appear particularly encoiiraf(ing. 

X that is tosa;;,t]ie plan of teslini^ that wasmlopted at the Food Frodiiriiba 
oopai t.nent, and is still adopted at the Seed Testing Station of the Depindnoft 
0 Agncultnro ami lechnical Instrurtion for Ireland, has l)oen followed. 
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abuntlant. The grain weight (wt. per 1,000 seed) has in all 
cases been taken on “ heavy ” seed and not on the sample 
as a whole. This plan has been adopted in view of the fact 
that the indigenous seed both collected and " once grown ” 
has not been well cleaned or in any way dressed, thus a 
heavy ” seed grain weight gives a more accurate comparison 
between indigenous (collected and “ once grown ”) and com- 
mercial than a grain weight based on the weight of 1,000 seeds 
talvcii Irom a sample before removing the " light ” seed. The 
grail! weight figures given for commercial samples are of 
necessity based on special tests made at Aberystwyth and have 
been obtained for the most part on high-grade seed which 
has been used in connection with the nationality trials con- 
ducted at the Plant Breeding Station.* 

It will be seen that the germination of the indigenous 
gia.s.ses collected from various habitats is in the main very low— 
the average of all the samples together being only about 50 per 
cent. Individual samples, however, gave high figures; this 
was pnGioularly so in the rase of Timothy and crested ’dogs- 
t.iil. the low germination is very largely due to the consider- 
able amount of light seed present, which in all cases averages 
more than that found in commercial samples. The germina- 
tion of heavy seed was, however, also found to be lower than 
that of heavy commercial seed. One reason, and perhaps the 
(■III t reason of the relatively poorer germination of collected 
than of commercial seed, is undoubtedly the result of greater 
injury by the grubs of various insects. This was particularly 
marked in the case of cocksfoot— the seed of which suffered in 
nia.ktd degree from attacks by tire larva? of GhiphiptcTyx 
)ieUa. The attack was greatest on plants growing in 
thicK-m.^ an d relatively shaded places. Meadow foxtail showed 


nf li, "‘‘'-'t •'"""‘'1 lici'orts 

I inuial Seed testiiip; St.afion are not pener.allv apnlicalile to the 
here nmde, for the rea.^on that jrnun weivht, 'percenlaste of heavy 
■ 1 If iiiiiiiation fifiiires for tlie clilTerent nation, alilies of the pnasscs are 
Imv. v,’, 'muuca from tlie reports in rc.spert of eennination liaw 

refcm I f y *'oon drawn upon : tlie reports in oiie.stimi should he 

lilts s rT '"'1 koport m this Jourmil. Vol. XXV (fi), September 

A r V Vol. XXVI (<)), Dceember, iniii, a, Id Thbd 

tests 'l No. 20. The majority of the Aberystwyth 

wsiili. (.■ev!o';,'!i"‘‘‘' '' m connection with the work under'reyiew: 

titiiilcUi ovi, o' Imwever, also been drawn upon, see, c.ff., 

niifl 1 I ] 1 Journal Aifriculiural Sciairr, \’ol. X ( 1), June 11V>0 

’"it'-r iv r'“,1 Trmte in the Aberystw’ytl. Odie^e 

I'f tsi< Aherystwytli, iJiiWe/m,— February, liUt. Uesnlts 

I'niv roll 'f'xT'u-^T® mid Ki’Pi’rt on Seeds Tested 

'"imiWn.r "'"'o'*! Himjior, Bulletin) liave .also been drawn upon 
"IK at some of tlie average figures. 
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considerable injury due to Tlirips {Thrips cerealium)* while 
tall fescue was also attacked by a yrub not yet identified. These 
attacks were responsible for a failure of much of the heavy 
seed to germinate and also gave rise to much light seed and 
impurity, f 

Another factor influencing the poor quality of collected seed 
is probably connected with the \aiiable natiiie of any paiticulai 
habitat from which seed is collected. Seed collected in bulk 
from hedges will be taken 'from numerous sub-habitats—froin 
the top, bottom and diflerent sides of a hedge, while from 
thickets there will be every degree of exposure to light and 
shade. Thus it is impossible to collect any considerable 
quantity of seed all under reasonabI^ identical conditions ct 
growth and harvest, and still less under the best conditions. 
This may be achieved with fair success in the case of plants 
growing in large masses together. Thus perennial rye grass 
growing in relatively large practically pure association near tlie 
Harhour at Aberystwyth and liarvested when nicely ripe gave 
a germniation of 88 per cent., while a lot of 5.V lb. of cocksfoot 
collected from the top of a long hedge germinated 54 per cent., 
compared with a lot of 7 lb. collected from a thicket germinating 
• 44 per cent, and with a lb. lot from another thicket germiiiat- 
ing only 12 per cent. Individual panicles and small hunches 
of panicles vere. however, selected from lui morons habitats, thi- 
seed of which germinated over 80 per cent. Crested dogstaii 
collected off old peniiaacnt pastures with a southern asi>ect 
has given attractive bright samph'S germinating over 90 
per cent. 

The “ once grown ” seed at Aboiystwyth under uniform 
garden and held conditions has on tlie average g('r nil natal 
better, and in practically all cases lias given ronsidciahly more 
heavy seed tlian the collected, and tlii.- despite the very iiin 
favourable harvest conditions of 1920. 

It is of interest to note in this connection that “ once 
grown ” cock-f{jot was less severely attacked by the larvic cf 
< iltivhipterji.r tii^in the collechal. 

A comparison of the grain weiglit of heavy indigenous seed 
.with that of heavy commercial seed, as witli the legnnies, sliovs 
the advantage as to weight to be considciably in favour of tlie 
(‘omiriercial. The only exception is meadow foxtail, in the 
of w hich, however, only very inferior comrncndal sampl^^ 

* See •• Preliminary Investigations with llerhagn Plants,” he. avV* 

t hinglc husks and chalf. 
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under test. It will be seen that in the main there is- 
fair agreement between the grain weights of collected and 
“ once grown ” indigenous seed having regard to the fact that 
oqIv comparatively few of the collected samples were “ once 
oTOwn." Thus in the case of cocksfoot where a comparatively 
lar^’C number of lots w^erc tested it seems quite evident that the 
imiigenoLiB types give rise to decidedly lighter “ heavy ” seed 
than the Danish and U.S.A., but that the New Zealand 
approaches more nearly to the indigenous.* 

Even under the most favourable conditions, for instance, 
species growing in relatively large pure closed associations, the 
collection of indigenous grass seed for the piirpose of sowing 
(lioH't in mixtures would probably be too tedious and costly to 
be adopted, while the collection of seed from scattered plants 
(e.g,, tall fescue) would be quite out of the question. Fair 
(quantities of seed can none the less be harvested by persons 
with sickles from cocksfoot growing, for instance, on hedge tops 
or ill thickets. Thus the wTiter and three other adults collected 
heads wTiich thrashed and winnowed down to 1 lb. 4 oz. of seed 
per person per hour from a thicket where cocksfoot was grow- 
ing iinrticularly abundantly, and 7 oz. of seed per person per 
hour from hedges w'here the same grass wais exceptionally 
nbuiuhint. In the former case it w^as possible to cut the seed 
aliticst coulirniously. while in the latter considerable blank dis- 
tances had to be covered. It should be remarked that reduced 
to weight of viable seed per person per hour the thickest harvest 
reqiresented Imt little over I lb. and the hedge only 3f oz. 
h'liildren with pocket knives even from a tliicket where cocks- 
foot was very plentiful did not collect more than lb. of 
dressed seed (not adjusted for vialiilityl per child per hour. 

The collection of meadow^ foxtail wdiich ripens very 
invgularly represents considerahJy more laliour per lb. of 
viable seed, while the iiand colledion of crested dogstnil by 
thildrf'u. oven on pastun’s wliere exceptionally plentifuL is a 
very slow' qiroccss. 

Miscellaneous Plants. — Yarrow' is frequently plentiful on 
uiihvny embnukments and other waste places wliere fair quan- 
tdies of seed may be collected. Four samples thus collected 
an average germination of 72 per cent, w'itli a range of 
ilO per cent, to 26 per cent. 

I * Elis is interesting; in view of the ditfereneus in p^rowth hahit that have 
tel.wocn Danislj and U.S.A., on tho one hund, and indip:enons 
‘ Zealand on the other— see “ Proliniinarv Invostiji:ations withHerbasje 
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Summary and Conclusions.— It has been sliown that the seed 
of indigenous species collected from various habitats tends on 
the average to be of poor germinating capacity , and^ that this k 
in part at all events due to the ravages of various insects, and 
in part to the difiSculty of harvesting large quantities of seed 
under suitable and similar conditions. “Once grown” seed 
appears to be less attacked by insects and to germinate more 
satisfactorily. It has been shown also that the collection of 
indigenous seed is a slow and laborious process. 

The amount of labour involved is, however, not excessive if 
it were only desired to collect indigenous seed for the purpose 
of obtaining a supply for inclusion in mixtures by the process 
of “ once growing.” 

The precise value of ” once grown ” bulk collected seed* of 
such important grasses as perennial ryegrass, cocksfoot, 
timothy, meadow foxtail and the like can only be definitely 
settled by further investigation. With the lesson of wild wliite 
clover before the agriculturist it would seem that he may 
reasonably expect good results from the inclusion of such ‘ ‘ once 
grown ” seed in mixtures designed for the preparation of long 
duration and permanent grass. The trials so far conducted at 
Aberystwyth tend to show that indigenous cocksfoot, ryegrass 
and timothy, for instance, have important qualities for long- 
duration pastures and are undoubtedly more persistent than 
their commercial counterparts.! 

The growing of grasses for seed production would not cjitail 
much labour — it would be necessary to keep the land 
scrupulously clean; this may be achieved by gi’owing in drills 
and by scuffling and hand hoeing. Provided weeds were 
absent, a highly dressed sample for the purpose of sowdug 
would of course be quite unnecessary. 

It is suggested, therefore, that apart altogether from result? 
that may finally be achieved by processes of breeding and selec- 
tion, the question of the growing of bulk collected seed of 
indigenous grasses is one demanding considerable experimenta- 
tion and one that should be considered as possibly an econ<!mic 
practice by those farmers who contemplate seeding consido^f' 
able areas to long duration and permanent grass. 


* t.e.. seed c'»;lected without any selection from grasses growing in hdrh 
uivge masses together. 

t See " Preliminary Investigations with Herbage Plants,’’ loc. c/V. 
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CROPPING OF A DERELICT ESTATE 
IN SUSSEX. 

E. H. B. Jesse, B.Sc., N.D.A., 

East Siusscx Agriadtnral Executive Committee, 

The name Peacehaven has been given to n tract of laud 
originally forming part of Hoddern Farm, Piddinghoe, Ivin-v 
between Xewhaven and Brighton in the very heart of the 
South Downs. The greater part of this estate was taheii 
possession of and farmed by the hast Sussex Agriculture 
Executive Committee m :\lay, 1917, and other parts at later 
dates. 

The soil is extremely variable as, although resting on the 
South Do\vns, a considerabha portion of it, probably sohb 
300 ficres, consists of an extremely light, poor sand, an almost 
equal area consists of the thin chalhy loam so common on die 
South Downs, and at one place there is a “ clay pocket " 
where the soil is extremely heavy and “ unkind.” 

Previous Method of Farming.— Before 1915 the land was 
farmed according to the usual South Down practice, but as it 
had been for some years in the market, and was eventually 
sold for building purposes, it cannot be said that it had bceu 
cultivated m such a way as to leave any appreciable ainoum of 
residual fertility. 

For about 20 years a flock nf South Down sheep had i.on 
kept, and the system of farming seems to have depended 
entirely on the flock, but towards the latter part of this period, 
as dairying spiead in Last Sussex, cows ^vere also kept. 

For a considerable period no fertilisers of any desm-iptiuii 
were used on this farm, and, as it liad probably Iveii 
sheeped ” for centuries, there is no donbt that the soil, like 
so much other poor hill land, had been ” sheeped out ” or 
depleted of all available phosphates. 

Season igie.-Diiring the season OIG, praetieally no fann- 
ing wa,s earned out on llie land, arid the Committee wciv in- 
oriTif f t lat the pioduce from the greater part of the land 
rc iia y so d foi C'lOO, .so that the (|Uantity of food proilin'Cil 
item It m 191G was pradically negligible. 

Cvo of the best Iciiewn 
d'lT ‘Lreliet. 

tion of a.'-range for the culliva- 

an l)ut it soon bceaine apparent to them that, if 



127 


]!!22.] Cropping op a Dkkelict Estate in Svssex 


i; u-as to.piodufie anything like the amount of food that it was 
of doing, the management and work would liave to be 
carried out under their direction. Consequently, in May, 1917 , 
(hey commenced operations, but under exceptional difficulties.' 

liiiihiings, Implemeid.'i, etc.~The farm-house and buildings 
which had previously gone with the land had been sold 
separately, and it was, therefore, necessary for the Committee, 
whilst erecting temporary galvanised buildings, to hire stabling.' 
'I’iie Committee had neither horses, implements nor men, but 
one of the earliest tractors to be supplied under the Food Pro- 
duction Department’s scheme was .sent to Peaeehaven. This 
was of the eater-pillar type, unwieldy and powerful, but veiy 
effective in tearing through the weed and other growth which 
had accumulated since the autumn of 1915. hiubscquentlv a 
set of steam tackle was hired by the Committee and proved very 
hcl|iful in cidtivating the land after it had been ploughed once, 
but it w.as found that, owing to the rubbish which had accumii- 
l.ited, this tackle was not very effective for plouohino-. 

[.’'hour, Ilontin, etc.- -In the early summer of”l917 a number 
af Aletropolitan Police fmany of wliom had previously Ireen 
Sn.-sex plouglimcii) were drafted into the county, and four of 
them were selected and sent by the Committee to Peaeehaven, 
whii.st in June, 1917, the Food Production Department in- 
augurated their .scheme for supplying horses, and eight ivere 
sent m charge of the .Metropolitan Police to Peaeehaven. 

hdhnnnii Opcm/imis.— During the summer of 1917 1C4 

acres of land were thoroughly fallowed, and iirepsared for wheat 
althniigh the summer was not one of the best for fallowiim 
uperations owing to the somewhat exception, at rainfall for iho 
ui Strict. 

Fcrfih.wr.9 J-mL—H was known from the previous hishrrv 
the farm and tlie faiiuing, together with the nature of the 
SOI and the surrounding land, that, it satisfactory crops were 
0 w crown, the soil must be supplied witli suilable fertilisers. 
•^Mhe land sown with wlieat (If, 4 acrosl was therefore dressed 
" "f 2 ''ado basic slag, As the work 

intLi’ "" purpose no part was 

the mo''"" '' ^'’thoiit its dressing, hut, in one place, whore 
not in'i'"u consequently the sing was 

months’ ^ f'H- several 

''ms 

I ewt. of siilpliate of ammonia per .acre. The 
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combination of the basic slag applied in the previous autumn 
with the sulphate of ammonia in the spring was most effective, 
as may be gathered from the fact that the 164 acres of “ hill ” 
land averaged 44 bus. of ivhcai to the acre. 

Varielies of TF/ieat.— The varieties of wheat grown were 
“ Garton’s Victor ” and “ Little Joss,” both of which were 
supplied by the Food Production Department and gave excellent 
results on this land. It is probable that the ” Garton’s 
Victor ” yielded slightly better than the “ Little Joss,” but on 
the other hand, with a large acreage of wheat, it was considered 
that ” Little Joss ” could be sown more safely at a later period 
in the year than could ” Garton's Victor.” 

In addition to the wheat, 225 acres were sown with oats. 
The oats produced an average crop but not comparable with tiio 
results obtained from the wheat. 

Harvei^ting . — The Coiniuittee had exceptional difficulties in 
dealing with the harvest in 1918, as labour was scarcely obtain- 
able. Further, there was not even a barn suitable for even 
temporarily accommodating labour or storing corn. Newhaven, 
the nearest town, was closed for military reasons, so that for 
the harvesting operations the Committee had to rely very 
largely on German prisoners supplied from Lewes — a distuice 
of 6 miles. These had to be sent by lorry in the morning and 
fetched at night. 

Season 1919. — Although the yield of wheat during the first 
season was so heavy it w'as generally thought by farmers in the 
district that it would not be possible, on this poor laud, to 
grow a remunerative crop during the following season. As, 
however, this was an attempt to produce the greatest aiuoimli 
of wheat possible, during the following season the greater part 
of the acreage previously under wheat was again sown wirli 
wheat, together with an additional acreage, making in all 
262 acres. 

The same varieties of wheat were again grown, viz., 
” Garton’s Victor,” and ” Little Joss,” whilst, in addition, 

19 acres were sown with ” Yeoman ” wheat. 

Fertilisers Used in 1919 . — It was not possible to obtain a 
high-grade basic slag, but only one of a very low quality, viz., 

20 per cent, total phosphates, so that on the average approxi- 
mately 7 cwt. of this slag were applied per acre to all the 
wheat land. In the spring of the year the land which had 
previously been cropped with wheat, was dressed with a mixture 
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of 2 cwt. of sulphate of ammonia and 2 cwt. of superphosphate 
per acre. 

HanesHng in 19]9,~-ln the harvesting operations of this 
crop tractors were very largely used. All the binders 
were drawn by tractors. It w^as found that the most satis- 
factory plan was for a “ Titan ” to precede a “ Fordson/’ as 
this tended to keep the driver of the latter tractor steadier than 
if left to his own devices. 

The total amount of wheat grown in 1919 amounted to 2,409 
saeks~an average of over 30 bushels per acre on the total 
acreage. Fig. 1 shows the crop. 

Wheat after Wheat.— One reason for growing this large 
acreage of wheat after wheat was that, in common with most 
of the land on the Sussex Downs, spring crops are much 
impeded by the prolific growdh of charlock. It is, of course, 
recognised that this weed can be combated by spraying, but 
spring crops on the Downs are very susceptible to checks of 
any kind. 

!u 1919, again, the oats grown were an average crop for the 
district but not more. This w^as due to the very light rainfall 
in 1919, the competition of the charlock, and to the fact that, 
owing to the scanty rainfall the spring corn could not avail 
Itself of the fertilisers as did the longer growing and deeper 
rooter] wheat crop. 

I'oiatoes. In 1019 potatoes were introduced into the 
cropping. In all about 20 acres were grown. Ijocal opinion 
'va.< again discouraging to such an experiment, as it was stated 
that (he soil was so light that it would be blown away. The 
I'C'SuKs. however, vere most gratifying (Fig. 8). 

Scotch .seed potatoes were obtained. These were .manured 
With approximately 5 cwt. of flue dust, 6 cwt. of superphosphate 
and cwt. of sulphate of ammonia per acre. A quantity of 
the eaiiiest dug potatoes were sold in Brighton at £13 per ton, 
hut tlie remainder were sold at a lower rate when the price 
controlled. 

obtained direct from Scotland 
no ( ifficiilty was experienced in obtaining a ready sale for the 

'scotl<*^''d ^'S seed potatoes — "once grown” from 

excellent crops of wheat 
the Srown in 1918 and 1919, and to the fact that 

■ ‘ ' umn sown wheat was so much more successful than the 


0 
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spring sown oals, approximately tliG same acreage was again 
sown with wheat in the autumn ot 1919. 

xMuch the same type ot' niaiuiring was again carried out as in 
1919, viz., approximately 7 cwt. of low-grade basic slag per 
acre, and, owing to the l)etter facilities for obtaining nitrate of 
soda, the spring dressing of wheat generally consisted of 1 cwt, 
of sulphate of animonia and 1 cwt. of nitrate of soda. 

About 70 acres of “ \ixjman ” wheat were grown in tins 
season, the remainder again being “ (larton’s Victor’’ and 
“ Little Joss.” 

There wns again ])roniise of a successfol harvest, and tliij 
was borne out by an average yield of 88 bushels per acre (Fig, 2 , 

Lxfc/!-s‘ioa of Pototo Acyeii(jc in — A larger acreage of 

potatoes was growm in 1920, in all nearly 100 acres. 

The varieties grown wer<' cdiiefiy ” Arran Chief ” and 
” Lochar ” as tliese were considered to be the two varictks 
wliich had given the best results in the previous year, 'rbe 
greater part of this acreage was inaiuired with 0 cwt. of sujttjr- 
phosphate, 1 cwt. of sidphate of potash, and B cwt. of siilpiiare 
of ammonia per acre. Some part, however, received kainit and 
steamed bone flour, instead of sulphate of jiotash and super- 
phosphate. 

The best area of Lochar averaged over 18 tons per acre, iii:;! 
the best of (he Arran Chief sligldly under 12 tons, although tlis 
high average was. of course, not maintained over the wltib 
acreage. 

Nearly all tlie irotatues found a ready sale in i3i‘igliUai nid 
were of excellent cooking (piality — a (juality in no siuirll wav 
due (o tiie very sandy soil. 

Despite the prevalence of potato disease in tliis distrua, tbo 
potatoes ke[)t remarkably healthy and fn'e from disease'. Spray- 
ing probably did not pay in 1919, Imt in 1920 it njrdoiibtediy 
doubled the crop. Spraying was (‘ommcncod early in lane 
and continued until the potatoes Ix^gan to ripen off. 

Sprino ( orn oj - Tin- spring-sown croj^s in 1920 w, '>' 
much better than in the two previous vears. Tbio wa^ 
to the exceptionally heavy rainlall tn April which so tnait'ri:!!!} 
benefited the spring erop.s on the Sussex Downs. 

The question has frequently been asked as to how’ long Ibh 
^vslem of farming eould be maintained (Hi such poor and im- 
poverished Imul, without stock. Tin* writer thinks that, ^vitli 
suitable modifications, it ronld have been continued -diao^t 
indehnitclv. 
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Continuous oropping with wheat must of course be regarded 
purely as war-time farming and as an endeavour to produce 
the greatest quantity of wheat possible. 

The success of the crop.s was undoubtedly due to the recogni- 
(ion of the fact that this land, like so much other land on the 
hills in Sussex is, or was, almost deficient in available phos- 
phates, and that the fertilit}? could only be restored by the 
liberal application of phosphates in conjunction with a 
nitrogenous fertiliser. 

.Vithough the \alue of basic slag on grassland has been 
widely ajipreciated locally, very few realise its importance on 
cereal crops on this hill land which is so markedly deficient in 
phosphates. 

During the tliive years that this land was farmed by the 
Ea.sf .Sussex .\gricultural Executive Committee, the receipts 
fi-din sales of iro])s grown exceeded L-22.000. The crops con- 
sisted chiefly of wheat and potatoes, so essential during that 
critical lime as producing the greatest amount of human food 
por a (-re. 


* * 


* 


* * # 
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DEPTH OF SOWING GRASS AND 
CLOVER SEEDS. 

PART II. 

B. D. Williams, B.Sc., 

Plant Breedmg Station, AherystwnPi 

White Clover.— In spite of the high percentage of surface 
seedlings given by the surface sowings— 6T per cent, for the 
pots and 75 per cent, for boxes— these sowings must be 
regarded as failures on account of the stunted nature of many 
of the seedlings. The best results were obtained when the seeds 
were lightly covered. 

In the box experiment the best results were given by | in., 
i in. and J in. depths; in the pot experiment J in., closely fol- 
lowed by J in. and | in. gave the greatest number of stirface 
seedlings. The f in. depth was only slightly inferior to (he 
shallower coverings, while the 1 in. depth in the pot experiment 
gave about the same number as the shallower depths ; but in the 
box experiment which approximated more closely to field con- 
ditions the number of seedlings that reached the surface fim 
1 in. dropped to 6G per cent, as compared with 92 per oeut. 
from § of an inch. When covered to depths of 2 and 3 in, 
hardly any of the seedlings were able to break through fo the 
surface. 

Not only did the shallower depths (I in. to I in.) give hi.dier 
percentages of surface se(3(IIings but the seedlings also reached 
the surface sooner and more regularly; consequently the growfl] 
was more even than at the ‘J in. to 3 in. depths. When coverd 
to 2 or 3 in. depths the. seedlings were very slender when thyv 
reached the surface, and remained etiolated for quite a con- 
siderable period. 

White clover seedlings closely resemble red clover seedlings 
in form and general habit, but as the radicles are not so stout 
and the tips not so blunt they are able to penetrate tbe sne 
face with gi'eater ease than red clover seedlings. Ibit ns in 
the ease of surface sown red clover seeds, a considerable portion 
of the radicle remains exposed on the surface even after 
seedlings have become fixed. 

^Vhen covered, white clover seedlings (with their 
cotyledon leaves) arc able to force their way through fairly 
coverings with greater ease than the seedlings of red clover, thus 
when suwm at half an inch 95 per cent, of the white 
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seedlings as compared with only 74 per cent, of the red clover 
seedlings reached the surface in 10 days after sowing ; but when 
sown at depths of 2 and 8 in. this advantage was more than 
counterbalanced by the smaller amount of reserve food material 
contained in the cotyledons of white clovers. This is the prob- 
able explanation for white clover seedlings failing to reach the 
surface when sown at these depths. 

Voicing in Wet Weather . — That a fairly satisfactory ‘‘ take ” 
can be obtained by merely sowing the seeds broadcast on the 
surface during a prolonged period of wet weather is shown by 
the following experiment in which the surface soil of one series 
of pots was maintained in a thoroughly saturated condition while 
the other series were given normal watering : — 

Sat u ra t ed. N orma I ten . 

S n rface sown - Suyf y c€. I i n. depth. 

Porceiita^e gerniiiialioii ... 98 ... 88 ... 97 

Percentage rooted ... ... 91 ... 67 ... 97 

Conclusions. — (1) White clover seeds should never be left un- 
covered except during a long spell of wet weather. 

(2) The best results appear to be obtained by covering the 
seeds to depths of J in. to I in. 

(3) If covered to depths of over an inch only a very small 
percentage of seedlings may be expected to reach the surface. 

Perennial Rye Grass. — As in the case of the two clovers, rye 
grass seeds allowed to germinate on the surface generally pro- 
duced poor stands, much poorer than is indicated by the per- 

cealages of seedlings given in the Table. The germination of 
surface sown seeds, especially those sown in boxes and beds, 
was often delayed for several weeks, consequently the gi'owth 
was correspondingly uneven and during the early stages many 
of the seedlings were weak and stunted. The inferiority of sur- 
face sowings as compared with shallow covering of the seeds is 
hilly confii’med by the weights of green fodder obtained from 
the different beds; the surface beds gave only 29 per cent, of 
the yields produced by the J in. beds. 

The best results both as” regards the number of surface seed- 
hngs and yields were obtained when the seeds were buried to 
depths varying from } in. to 1 in. When the seeds were covered 
^ depths of 2 in. about to depths of 3 in. about ^ of the 
Seedlings failed to reach the surface. The yields given at these 
^pths were even poorer, only 21 oz. and 4 oz. of green fodder 
obtained from the 2 in, and 3 in. beds respectively as com- 
with 50 oz, given by the 1 in. beds. At these depths the 
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surkiie seedlings were invariably weak and much etiolated during 
the early stages and were very irregular in the time taken to 
reach the surface ; some took over five weeks to break through. 

Behaviour of Seedlings from Surface Soivings , — Under suit> 
able conditions as regards moisture the slender rootlets assisted 
by the long root hairs, had no difficulty in becoming fixed to 
the soil, but when germination was immediately followed by a 
spell of dry weather a large number of the seedlings failed to 
become established because fhe exposed cells of the root hairs 
were killed. This was clearly demonstrated by the two surfac^^ 
sowings in the bed experiment. The “ a ’’ bed was sown on 
Idth August : on the 17th and 18th it rained heavily while the 
next two days were warm and dull. The conditions were thus 
conducive to rapid germination; but on the 21st a dry spell set 
in. which lasted 13 days with only a short break of a few hours’ 
rain on the ‘23rd. As a result only 16 per cent, of the seedlings 
hccamo established. On the other liand the germination of the 
seeds of ‘M) ” plot, which were not sown until the 20tin w;:s 
delayed until 2nd September when a long pei’iod of wet 
w^eather set in, with the result that 57 per cent, of the seedlings 
on thi.s bed became fixed. 

^ Behaviour of Seedlings vhen Buried too Occpl//.— The rve 
grass seedlings are able by virtue of the pointed apices of ihv 
sheaths and first leaves to force their way up through the soil 
wdth greater ease than the clover seedlings, but when buried 
too deeply the food su|.ply eontiiincd in the caryopses is 
exhausted before the surface is reached. 

Conclusions. — (i) Ey(‘ Grass seeds should not be sown on the 
sui-faee except during a long, unbroken spell of wet weathei’. 

(2) Good I’osults wei'e given when the seeds were covered 
from J, in. to 1 in. In a normal year it would probalily be safer, 
however, to cover the seeds to a depth of ] in. to 1 in. 

f3) Only poor take can be expected when seeds are sown 
at depths of 2 in. or 3 in. and over. 

Cocksfoot. For reasons described wlum dealing with rve- 
glass, cocksfoot gave poor stands when the seeds were merely 
sown on the surface. The number of surface seedlings (51 per 
feut.' was fairly high at the time of f'ounting, hut the I'erv low 
yield obtained from the surface beds — only 43 per cent, of the 
weight given by J in. depth — suggests that the weak Re(al lings 
must have Riiffercd very heavy winter casnalties. 

If a comparison of the percentage number of surface seedlings 
given by the different depths is made (see the Table) it \vill 
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be seen that it is not advisable to cover cocksfoot seeds even to 
a depth of | in. The number of surface seedlings decreased 
willi the depth, aaid at a depth of 1 in. the niiinber had fallen 
to 50 per cent, compared with 69 per cent, given by ^ in. depth. 
At 2 in. depth only 16 per cent, of the seedlings reached the sur- 
face, while the 3 in. boxes and beds were complete failures. 

The superiority of the fairly shallow depths (J- in. to i in.) 
over surface and deep sowings is borne out by the weights of 
green fodder obtained from the beds. (See the Table.) 

A comparison of the re.sults given by coclcsfoot and rye grass 
at depths of 2 in. and 3 in. will show that cocksfoot seedlings are 
not able to break through such great depths of soil as rye grass 
seedlings, chiefly no doubt because the sheaths and first leaves 
are broader and the caryopses smaller than those of rye grass. 

That a veiy deep covering has a detrimental effect on the tiller- 
ing capacity of the young cocksfoot plants is shown by the 
following figures : — 

Surface, lin. 4 Mn. 2 in. 

Number of tillers per plant (y2 4*0 4-.5 2'G 

Conclusions. — (1) As in the case of perennial rye grass, surface 
sowings gave very poor results. 

(2) For field sowang the best de])th for cocksfoot seeds 
appears to be about § in. to i in. 

(B) When buried to depths of 2 in. and 3 in. cocksfoot gave 
even poorer results than perennial rye grass. This is an im- 
portant fact since cocksfoot is often included with seeds sub- 
jected to deeper sowing, and should be started under the most 
iavoii table conditions when set in competition with quicker 
grow] tig grasses like the rye grasses. 

Meadow Foxtail. — Time of Notr/nty. — Tlie uniformly low ger- 
mmatlon of the pot cultures of meadow foxtail as compared with 
the fairly high results given by the Ixix cultures was probably 
to the fact that the pot experiment was carried out during 
April when the maximum room temperature seldom exceeded 
14 C. (5/° Fa hr.), wdiile the lx)x experiment w’as carried ont 
Tulv when the maximum temperature often rose to 26° or 
C. (79 nr 82° Fahr.). 

The following figures giving a comparison of the germinating 
‘‘Tacitios of meadow foxtail and perennial rye grass in spring 
'igain in the summer are very interesting : — 

Foxtail. Pfrnmial Bye Grafts. 

t/u/y, ^farch. ' June. 

i in' P**** per cent. 80 per cent. 

: "■ „ .. 48 .. fta 7Q 
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They show that while the ryegrass seeds will germinate 
equally well during both seasons, meadow foxtail seeds will 
not germinate satisfactorily except during warm weather. 

That the best stands of meadow foxtail are obtamed when the 
seeds are sown in June or July was confirmed by an experiment 
in which the seeds were sown weekly from early May to August. 

When excessive moisture is associated with low temperature 
the germination is still further reduced as shown by the following 
figures for surface sown pots 


rerceiitiigo genninntiou , 

It was observed that the caryopses readily decomposed whon 
exposed to excessively moist conditions, chiefly because the seeds 
were kept in a constant state of saturation by the large and von 

hairy glumes. ^ 

Best dei>ths . — Since the germination of the pot cnltuics was 

so low no reliance can be placed on those results. 

In the box experiment the uncovered sowing gave nearly the 
same number of surface seedlings as i in. and in. depths, bat, 
as in the case of perennial rye grass and cocksfoot, the germnia- 
lion was retarded, while many of the seedlings were dwarfed for 
a considerable period after germination. 

All the coveted sowings down to a depth of 1 in. gave fairly 
uniform results with the exception of i in., which aclually 
gave 13 per cent, more ^urface seedlings than the in. depth. 
The 2 in. depth was [practically a complete lailiire, while the 
8 in. depth was a complete failure. 

Conchmons.~{l) The best time to sow meadow foxtail appears 

to be either June or July. 

(2) Satisfactory stands may be obtained from surface sowings 
in wet weather, but it is nearly always advisable to cover these 
light seeds if only to prevent them from being blown away. 

(8) Although the experiments on meadow foxtail arc not 
conclusive, it would seem that the seeds may safely be coveied 

to depths of in. and Hn. ^ 

The sowings \s'ill result in complete failure if the sec s 


are covered with 2 in. to 3 in. of soil. 

Rough Stalked Meadow Grass. — The results of the pot foid 
box experiments, confirmed by observations made on the h' s, 
show that the seeds of this species should either be left iincovorc 
or biu‘i(Ml vary slightly, as even a shallow covering 
\ in. had the effect of reducing the number of 
seedlings, especially if the surfjice soil showed the least 
caking over. At V in. depth only 4 to 6 seedlings per 
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seeds sown were able to penetrate through the soil, while at 
2 in. and 3 in. depths no seedlings were able to reach the 

surface. 

In an experiment similar to that referred to when discussing 
meadow foxtail, in which the seeds were sown weekly from May 
to August on the surface, and at a very shallow depth, the 
surface sowings gave the best stands when these sowings were 
followed by fairly long periods of wet weather; when, however, 
the germination was interrupted by a spell of fine weather, the 
best results were obtained from the lightly covered seeds. The 
germination of many of the surface sowm seeds is often delayed 
for a period of 6 weeks of more, even under normal conditions 
as regards moisture. On the other hand, shade and t^xcessive 
moisture are conducive to a good “ take,” as shown by the 
following figures given by pot cultures (surface sown) ; — 

Shaded. Exposed lo light. 

Surface secrllings G1 per cent. ... 49 per cent. 

That the lower percentage given by the ” exposed to light ” 
pots was due rather to the drier condition of the surface soil of 
these pots than to the influence of light as such is suggested by 
the following : — 

watering . Normal watering. 

Surface seedlings ,. ... G.G per cent. ... 57 per cent. 

Tiuie of Rowimj . — The June and July sowings produced 
superior stands to the May and August sowings in the weekly 
sowing experiment already referred to. 

— fl). If sowm under a nurse crop or during wet 
weather it would probably be best to leave the seeds uncovered. 

(2) If sowm without a nurse crop or during dry weather the 
seech should be very liglitlv covered — preferabiv to about J in. 

to 1 iiK 

In order to test the evidence given by the experiments here 
discussed, field trials designed largely to ascertain the depth of 
sowing under various operations, and to test the degree of excel- 
lence of the stands, were also conducted during 1920 and 1921. 
It is hoped that these results vill be dealt with in a subsequent 
article. 
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CULTIVATION OF THE HOP CROP, 

V.-^PICKING, DEYING AND PACKING OF HOPS. 

PAET I. 

Arthur Amos, M.A , 

School of Agriculture^ Cavihridge, 

Picking.— Hops come into flower or “ burr/’ as the hop- 
grower describes it, from the early part of July onwards, and 
normally seven or eight weeks elapse from this period before the 
hops are fit to pick, so that the beginning of hop picking coin- 
cides closely with September 1st in Kent, and about a week 
later in W'orccster and Hereford. The formation and fertiliza- 
tion of the ‘‘ burr ” is a critical period; if the weather at this 
time is fine and warm, the pollen produced by the male plants 
drifts freely through the hop gardens and quickly fertilizes 
the brush ” on the “ biiiT,” but if the weather is cold and 
wot much of the pollen is carried to the gi'ound by the rain, 
so that many hops may escape fertilization. If fertilization is 
delayed the hops remain in burr, looking very pretty but in a 
cnticai condition, because the soft and delicate “ brush ” forms 
H happy feeding ground for the spores of the hop mildew, which 
may rapidly develop upon it and cause the hops to develop into 
nasty little mouldy hops. Even when mould does not develop, 
the cones which result are small and ripening is delayed. 

As soon as fertilization is complete the "brush” shrivel? 
and the hops begin to develop. The tiny seeds begin to gmw' 
and the bracteoles in which they ar(^ contained as well as tho 
sterile bracts and other parts of the hop commence to develop: 
later yellow lupulin grains begin to be formed principally near 
the bases of the bracteoles in close contact with the seeds. 

As ripening advances the hop begins to assume a primrose 
vellow colour : especially is this true of the bracteoles; the bracts 
always retain a somewhat greenish tint. The seed, at first soft 
and milk} , gradually develops into a nutty kernel and beemnes 
purplish in colour when ripe. Tho grains of lupulin coiitimie 
to develop for a considerable period after the hops have becoaie 
apparently ripe, and since these lupulin grains contain the 
resms, etc. , which the brewer wants, it is of the utmost importr 
anee to secure the maximum yield of them. Far too frequeiifly 
hops are picked before they are ripe, in which case not only is 
sDoall, but much resin is undeveloped, 
are fit to S” - “ indicating when imps 



1922.] 


Cultivation of the Hop Crop. 


m 

They must be full-grown, and feel crisp as distinct from soft 
when crushed, and tend to rustle when shaken. 

The colour should have changed from the vivid green of the 
unripe hop to a primrose yellow colour. 

The kernel within the seed should he ripe and the colour 
ol die seed purple. 

The hops should contain plenty of lupulin. 

Other considerations besides that of ripeness may have to he 
taken into a-ccount when deciding the date for the commencement 
of picking : of these, disease is the most important. If aphis 
is present, even in comparatively small quantities in the late 
gardens, picking must be pushed forward lest the aphis 
multiplies, as it is sure to do, and the hops '' go black ” before 
they can be picked. So too, if mould is prevalent, picking must 
not be unduly delayed lest they “ go oh ” with red mould ; on 
the other hand, unripe mouldy hops are unsaleable, so they 
slinuld^he allowed just to get ripe and then be picked as quickly 
fis possible. Other factors to be considered are the size of the 
crop to be picked, the number of pickers available and the 
accommodation for drying at the oast ; it is generally considered 
that the organization should allow the picking to be completed 
witliiu three or at most four weeks. 

Orrfanization of Picking . — Three classes of employees are en- 
gaged in the picking. The pickers themselves with their 
chiidreu carry out the actual work of picking the hops, each 
family taking one “ bin ” or “ basket,” as the case may be; 
the “ hinmen ” or pole -pullers ” are men engaged to wait 
upon and supervise the pickers by palling down the hop-bines 
and seeing that no hops are wasted on the ground or on the 
hines; they are lotted out one man to from 12 to 18 baskets, and 
help to measure and bag up the picked hops and to load the 
cai'ts; finally there is the “ tallyman ” or '' measurer ” who 
files the tally ” or books the number of bushels to each 
picker. Two methods of measuring are employed in different 
districts : in East Kent the measuring is done in 5 or 6 bushel 
in which the top of each hiisliel is marked by a dark 
in the Weald of Kent, Worcester and Hereford the 
fiops are picked into bins consisting of a framework 8 or 10 ft. 
over which sackcloth is stretched so that the centre hags 
and forms a receptacle for the hops ; the hops are emptied 
these bins by a one-bushel measure, by which the quantity 
picked is ascertained. The advantages and disadvantages of 
system probably countorbalance each other, but it is im- 
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portant to realise that the quantities contained in the bushel 
a.easure are very different in each case, that measured from 
the bin being much less than that measured in the basket, and 
hence piices paid for picking as well as other data based upon 
these units of measure, are not comparable. 

Drying.— Until nearly the end of the twentieth century hop 
drying was practised much more as an art than a science; the 
hop dryer was all-powerful .and carried out his work by rule of 
thumb; he was guided only by the experience of his former 
chief dryer, under whom he had worked as assistant, and 
generally paid scant attention to the suggestions of his employer, 
who probably knew little about the principles underlying the 
practice of hop-drying. 

In the last decade of the twentieth century Sir A. D. ITall, 
then Principal of Wye College, began to investigate the sub- 
ject; he shoAved how best to make use of the thermometer by 
placing it just below the hops so that the temperature « the 
air as it entered the hops could be gauged. He also published 
a leaflet’^ showing how the temperature of the air should he 
regulated during the period of drying so that the hops could be 
economically dried without being spoilt in the process. As a 
result of this work every grower can now exercise direct control 
over his hop-drying by installing a thermometer bulb just below 
the drying hops, connected with a scale outside the oast upon 
which the temperature of the drying air can be read. Witli 
such thermometers the giwcr can direct his dryer to follow the 
table of temperatures suggested by Hall, and progressive hop- 
ginwers have adopted or are adopting this or some similar 
method of control. There is still, however, much to be Icarat 
about the piinciples of hop-drying, and the hop- growing industry 
is looking forward in the course of the next 10 years or so to 
the accumulation of much valuable knowledge by those in con- 
trol of the experimental hop-diying plant recently installed 
under the Brewers’ Institut-e Research Scheme on a farm belong' 
ing to Messrs. Whitbread & Co., near Paddock Wood. 

The Prmdples of Hop-drijing. — Ripe hops when pickful for 
drying normally contain 60 to 75 per cent, of moisture, unripe 
hops in moist weather may contain 80 per cent, of moisture, 
and very ripe hops in dry Avealher may contain as little as 
50 per cent. During the drying process the moisture content 
is reduced to about 5 to 8 per cent., but is allowed to rise ai^ 

* Leaflet No. 5. South Eastern Aririculfural Cnlleae, Wye. “The Teiiipo'- 
■atiires of Hop Drying/’ 
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to 8 to 10 per cent, before the hops are packed. It is thus clear 
that the amount of water to be evaporated from the hops at the 
beginning of picking when hops are barely ripe may be very 
much greater than at the end of the season, and this, of course, 
coincides with experience that much greater quantities of ripe 
hops can be dried on the kilns than of green ones. This 
surplus water is evaporated by causing a current of warm 
air to pass through the hops whilst they lie upon a horsehair 
cloth supported upon the drying floor of the kiln. The next 
point to be considered is the means whereby the current of air 
or draught is produced. 

DraHf/.kt.— In some cases kilns are now fitted with fans to 
produce the necessary cun-ent of air through the hops, but in 
the vast major; ty of cases draught is produced through the 
operation of the well-known fact that ** h;it air rises.” 

it hen the air within a kiln is wanned it rises and passes out 
of t^ top through the cowl, whilst cold air enters below to 
take its place. The draught created is thus proportional to the 
diifercnce in temperature between the air within and without the 
kiln, hut it is also proportional to anolher factor, namely, the 
height of the kiln. Factory chimneys are built high to give 
better draught, so the higher the kiln the better the draught, 
riie height both below and above tlie hops is important, and of 
the two probably that between the fires and the hair cloth 
beldw the hops is the more imiwrtant, because the temperature 
of the air below the hops is alwaj's greater than that above and 
bence this air is relatively lighter and creates the gi-eater 
draught. Especially in the early part of drying, the air above 
the liiips is cooled by passing through them and therefore has 
no great lifting power unless it is warmed again by absorbing 
iisat from the walls and roof above tlie hops. This re-absoi-ption 
of heal from the walls of a warm oast is by no means unim- 
portant and the absence of it may play a serious part with the 
•st load of the season unless tlie kiln .has previously been 
TOll warmed. For this reason the good dryer makes a point 
0 ightiiig the kiln fires early in the morning of the first day 

picking and on each Monday, for the purpose of warmin^^ 
"s kiln, though no hops will be ready for drving till perhaps 

Miothor factor of great importance in the maintenance of a 
^“<1 draught is the sealing of the walls and roof so that no air 

Dh/" “y P"'"* position of the fire- 

P os. Every such inlet of air weakens the effective draught. 
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The positions most likely to be faulty in this respect are the 
doors of the kiln and the roof. 

One further point in this connection is worthy of notice; in 
some few kilns one finds the position of the fireplaces excavated, 
so that the fi]*ebars themselves are situated at or close to the 
ground-floor level and the topmost inlet of air above the fires 
is corresiiondiiigly lowered ; this an-angement provides for addi. 
tional elfective height and so better draiight is obtained 
economically, provided that facilities are made for easy canhine 
of coal to and cinders away from the fires. 

In some kilns draught is much curtailed by the m\m 
apertures tlirough which the air has either to enter or escape 
from the kilns, especially in still weather when there arc no 
air currents. This restriction of openings is also liable to pre- 
judice draught when fans are substituted for natural draught 
in a transformed oast. 

Lastly, it is much easier to establish a good dvaughiiwhen 
the wind is blowing past the cowl, a contrivance specially 
fashioned to facilitate suction of air out of the kiln; in order to 
increase this aid to draught tlie kiln should be l>uilt in an op;]] 
situation and trees should not be planted closely around wliieli 
w^ould tend to shelter the cowl from wind. 

Evaporation.— The drying of the hop is somewhat but not 
completely analogous to the (‘vapoi'ation of wat{‘r from a wet 
cloth, for in the case of the hop the water is contained within 
the tissues of the cones, partly in the bracts and bracteoles ('or 

petals ” as the hop -grower calls them) and partly in the 
strig of the hop ; from the former evaporation is rapid, but from 
the strig, protected as it is by the bracts, evaporation is innoli 
slower. 

Water evaporated from the hops passes into the air, which is 
capable of absorbing varying quantities of water vapour accord- 
ing to its temperature. For each tonqxu’aturo of the air there 
is a maximum water vapour content, and if more ymter 
vapour is pmt into siicli saturated air, then either a mist 
is formed or water vapour is di'posited as doAv. Such 
a deposit of water vapour may occur in hop drying 
tlie top surface of the liops dining the enrlv pari ‘'1 
the drying. At 50^ h\, a> fr(a]nent temperature of th^’ 
eutsidc air during drying, air ('an only contain J <>/. of 
water vapour in 10 cid). yd.; at 1.00^ F., the temp'anitm’o al 
which hop -drying generally starts, air can contain B.l oz. of 
moisture in 10 cub. yd.; whilst at 150° F.. the temperntnm af 
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01 - slightly above which drying finishes, the maximum content of 
water vapour is as much as 15 oz. of water vapour in 10 cub. yd. 
That is to say the rate of drying of hops in a current of dry air 
at 150° F. may be nearly 5 times as fast as in dry air at 
100° F, and nearly 20 times as fast as in dry air at 50° F. 

If, therefore, hop drying merely consisted of evaporating 
water it is clear that the use of air at a high temperature would 
be both more expeditious and more economical, but another 
factor is involved; the passage of the air through a depth of 

10 in. or so of hops spread over a wide floor is necessarily slow ; 

raiitact at the beginning of drying between the cold hops and the 
air, as well as the evaporation of the water into it, cools the 

air so that as the warm air passes up through the hops its 

moisture content becomes greater and greater and its tempera- 
ture lower and lower. If these two processes reach the point at 
whicli the air becomes saturated with water vapour, then if cool- 
ing fi'oceeds further moisture is deposited upon the Imps which 
are consequently “ reeked ” and spoilt. The initial temperature ' 
of drying must therefore be adjusted so that with tlie drauCTht 
available tlic air can pass through the layer of cold Imps without 
the deposition of any “ reek.” It is obvious that this initial 
teiiiperaturo is not necessarily a constant ; it mav be varied 
soiuev.iiat with the draught available, the inifial temperature of 
the green hops, the depth of the ho])s and other factors. 

rcmpemlurc.— In the previous paragraphs upon evaporation 
emphasis has been laid upon the necessity of so controlling 
leiiiperature that no condensation of reek occurs upon the 
uijper layers of hops. Two golden rules will serve to prevent 
tins misfortune; a warm oast before drying coiimienccs. i.c.. 
v.iirin walls and roof, and a sufficiently low initial air tempera- 
tiiic. The table of temperatures recommended bv Hall already 
inferred to still remains the best guide. From tl'iis extracts are 
quoted below 


“ General rules if ihamiht is mnderatehj good" 

^ I lie teiiipcratiire at starliiip; .sli<iiild not be liip'lier than 100 Falu cnlieif.’' 

•c"'l’V''ntiii(> must rise steadily to about 

"ill '*>"■'"« 'liis period the colour of the bops 

it iciavTic ^'“'"'‘1 I'u kept pretty stcadv: 

sbirlii l luVi'""'*’''''' '‘'"'pci-atiire must rise more slowlv after 

UM„. and four or even five lioiirs sliould be taken to get to 140 " ' 

niles provide an admirable guide for a young drver. 
'•"i scarcely mtike a mistake if he follows them intelligently. 
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When the hops have “ feathered," a name given to describe 
the condition of the cones when the bracts have dried and opened 
out like ttie feathers of a bird on a frosty morning, and whilst 
the strigs are still sappy, the temperature is allowed to rise to 

p 5 ()o P 550 to quicken the rate of drying. It is probable 

that such high temperature tends to evaporate some of the more 
volatile oils in the hops and so depreciate their flavour, but 
may be justified by the economy of time and fuel. In any case 
the temperature must not go above 160° or the hops will be 
burnt. 

The Practice of Hop Drying— Loading kiln of hops cao 
usually be dried in about 10 hours, so that each kibi can be 
loaded and unloaded twice in 24 hours. .Hops that are piebed 
in the morning are loaded as soon as they arrive at the oast, 
but the afternoon’s pickings are stored until the morning’s hops 
are dry and are loaded at night. Care must be exeicised in btoi- 
ing the afternoon’s pickings that these do not heat in tl||. bags 
before they are loaded lest they be discoloured. In some eases 
the hops are stored in a “ green-loft ” above the cooling floor 
in the oast, so that they can be easily carried on to the kilns 
at night, but if so, considerable precautions must be taken in 
sultry weather and with unripe hops. The green loft must be 
well ventilated and each bag of hops should be untied and stood 
up, so that air can freely circulate around. A better plan, 
though one entailing more labour, is to erect a staging outside 
and near the oast upon which the bags of green hops can be laid 
and freely exposed to air ; a temporary roof of galvanised iron is 
advisable to protect such hops from rain. 

The quantity of hops to be loaded is a matter requiring careful 
judgment, and beginners may be warned that no practice pre- 
judices profits more in hop growing than over-loading at the 
beginning of picking when hops are green and contain iiiuch 
moisture. Such practice not only results in spoilt hops from 
reeking but it disconcerts the drier who cannot be expected sub- 
sequently to do himself justice. When hops are fully ripe they 
may be loaded 10-11 in. thick on woll-constructed kilns; this is 
equivalent to about f bushel per sq. foot, East Kent mcnsiiie, 
where hops are measured in 5 bushel baskets. In distrirls 
wdiere “ bins ” are used the measured bushel of green h'T^ 
is Frequently much less than the basket mea-sure. If 
unripe, the cones small, the oast badly constructed, or tlie 
inexperienced, the load should be considerably less. 

In loading great care must be taken to spread the hops 
uniformly over the drying floor and to leave them as light 
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pos.siblc; liglit, so that the draught may be free; uniformly, so 
(iiat the hops may dry evenly — or otherwise, as soon as the 
thin plates are dry the draught of hot air passes almost com- 
pletely through these spots and the denser spots dry very slowly. 

raniinp.— This operation is carried out after the hops have 
'■ feathered well on top. It is done for the purpose of mixing 
the comparatively moist hops above with the dry hops next to 
the floor and also to redistribute any thick or thin places on 
the drying-floor. It should not be done too soon, and care must 
lie taken not to break the hops unnecessarily, since the lower 
hops will have now become brittle. The operation tends to 
expedite drying and to produce a sample, all the hops in which 
are uniformly dry. 

Cooling.— It is not an easy matter to test exactly at what stage 
diying .should stop and cooling commence. On the one 
hand it is most important to “ liome-dry ” the hops, 
since if unloaded from the kilns still moist they are 
cither spoilt in th^ pockets or have to be again put on 
(he kilns and re-dried, resulting in loss of time and much 
bi caking of the cones. On the other hand, over-dried hops 
boconio very brittle and are broken to pieces badly in unloading 
and packing. The test most generally adopted is to tal:e a hand- 
ful (or several handfuls) representative of the bulk and rub them 
(o pieces between the hands ; the majority of tlie cones should 
rub down to powder, leaving only two or lliree cones in the 
handful which are still sappy, though these should be “ killed ” 
111 the sense that they have already begun to shrivel. Drying 
should then cease, and cooling commence by damping down 
Hie fires with ashes and opening wide all blowers or shutters 
below (he drying floor. Cooling should occupv from one half to 
one hour during which time the home-dried hops absorb moisture 
hoin the air and from the few pa illy dry hops amongst them. 
|!"is becoming less brittle so that tlicy can be unloa'’ded with 
let.c damage. Per contra, the few hops still undried at the 
''egiiiiung of cooling complete the process. 

I'vo commonly occurring miscnnceptions in regard to cooling 
here be mentioned : just as in the drying process (he bottom 
feel the heat firsi and the top hops last, so in cooling the 
tom Imps feel the effect of the cold air first and so does the 
.(ininmeter placed Iielnw the hop.s: for I his reason the recorded 
(! ipeia lu'e rapidly falls and the Imp drier is inclined to think 
os hops are cool, when in fact only the lowermost hops 
'■ -'0 so; to test whether hops are sufficiently coo! the drier 


I 



146 


Cultivation of the Hop Chop. 


[May, 

must handle the hops, or alternatively leave them a length of 
time which experience may indicate to be correct. 

Another common mistake is to open not only the Shutters and 
doors below the hops but those above the drying floor as well; 
by such practice the air above the hops only is cooled, but since 
the cool air entering above the hops does not pass through them, 
the hops themselves are not cooled. This sounds very obvious, 
but the mistake is very frequent in the oast. 

Control oj Fires.— The work of the hop drier is made com 
siderably less anxious if his kilns are fitted with large enough 
fireplaces ; if these are greater than required he is not obliged to 
utilise the whole of the fire bars, but if too small they may hate 
to burn too fiercely and constantly need attention. This fault 
is particularly likely to arise when hops are dried over open tires 
with fan draught. Wherever fires are liable to burn fiercely, or 
the fireplaces are nearer than usual to the drying floor a b liHe 
plate should be suspended above them to prevent heat being 
directly radiated from the fires to the cloth, in which case the 
hops are liable to be burnt. It may be noted in passing that 
this radiated heat is very different in its properties from heat 
carried by warm air; the former “ strikes ” one’s face when 
sitting before a blazing fire, the latter is produced when hot 
water pipes are used to warm a room. In hop drying radiated 
heat is dangerous and must be prevented from acting ; it is the 
current of warm air passing through the fire by means of whicli 
the hops are dried. 

At the beginning of drying and as soon as the hops have l)een 
loaded the fires are made up with large lumps of coal so that 
they will burn slowly and steadily for 4 or 5 hours, gradnallv 
gaining in heat as the hops begin to dry and the draught con- 
sequently improves. Should the temperature tend to rise too 
rapidly the fires are checked not by damping them with ashes 
hut by raising the blowers to admit more cold air to the kiln and 
by this admission of air check the draught through the fire. So, 
too, if the fires want lifting after restoking or because they tend 
to deaden, this should be done by increasing the draught tlnongh 
the fires by partially closing blowers. Some driers use lar^e 
quantities of charcoal for the purpose of raising their fires; this 
is costly and unnecessary except wdien the fire is very dearl ^vlicn 
made up. 

The stoking of the fires during the latter part of drying cnlb 
tor much less skill than at the outset; the only precaubf^c^ 
necessary are to avoid great flnetnations in temperature nni 1^ 
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be eareful that the heat produced does not exceed the given 
maximum. 


Control of Draught . — This is closely wrapped up with the 
control of the fires and is fundamental to successful drying. It 
is especially important during still, foggy nights. Every effort 
tnust he made to get a good draught from the beginning. 
Assuming that the oast is sufidciently high and well ceiled, the 
other points of importance are to see that the cowl points directly 
away from whatever wind there may be; failure to do this leads 
to certain spoiling of the hops. Well balanced cowls, kept well 
oiled, should automatically swing round with the wind, but a 
wise precaution consists in tying a piece of string to the tongue 
of the cowl. The other end is attached to a stone on the gro^d 
so that, if by mischance the cowl sticks, it can easily be swuno 
round. Next, the kiln must be warm before the hops are loaded” 
and the hops must be spread as lightly as possible over the 
drying floor. 

Sniphurmg. -During the drying of hops brimstone is 
burnt for the purpose of bleaching or mellowing the green 
colour of the hops, especially when unripe, so that the whole 
sample may present an attractive, and uniformly yellow colour. 
It is sometimes wrongly thought by buyers that this is the sole 
function of the brimstone. This is not the ease for, if experi- 
raeutslly or accidentally hops ai-e dried without sulphur they 
assume a liarsh, partly green and partly bronze colour which 
resembles the original colour of the green uncured hops less than 
loes tlie sulphured sample. Again, such nnsulphured hops have 
1 peculiar smell resembling that of withered foliage. There is 
ilso some slight evidence that the use of the brimstone helps to 

lasten di-ying. and to preserve the hops if long stora<^e is 
lecessary. ® 


The peculiar colour associated with nnsulphured hops may 
requently be observed by picking up a handfill of hops from off 
le hair when the lighting of the brimstone has been delayed 
• ew minutes after drying has commenced. This serves' to 
importance of lighting the brimstone immediately 
levelled , because the sulphur can only pro- 
Tu ^ Ihey have begun to get dry. 

of d brimstone required is about 1 lb. per 40 sq. ft. 

rathei-T” rather more when hops are green and 

UDon'firV'^'®'! is sometimes burnt directly 

seD'ini • ^ method consists in burning it in 

iron pans within the kilns. 

{To he conrludcil .) D 2 
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INCREASING THE COMMERCIAL 
VALUE OF APPLES. 

E. M. Beae. 

xXow that efforts are being made to bring about improvements 
in our methods of paeddng and marketing apples, the need for 
better culture with a view to enhancing the commercial value of 
the fruit is bound to make itself felt. A grower who sets out h, 
market his apples in accordance wdth standards regulating grade 
and quality, such as those adopted by the he delation of Biitish 
Growers, quickly realises the imiwrtance of having a good samp e 
of fruit to deal with. If Ihe general quality of the crop :is 
gathered from the trees is low, the proportion fit to include in the 
higher and more valuable grades will obviously he small, and 
the bulk will have to be disposed of at a much lo^^er rate. It 
is, in fact, almost hopeless to attempt improved metliods of 
packing unless an effort has been made to pioduce a ciop of 
good quality. 

It is to be hoped, therefore, that the movement in favour of 
a better svstem of marketing will lead to a general impiovtuuHa 
in cultural methods. The importance of this mattou' is fiilh 
realised by growers in other countries who compete with us in 
our markets. In many cases they succeed in growing crops of 
apples, 75 per cent, of whicli are of high enough quality to pnek 
in boxes for export under very stringent regulations as to oraor 
and quality. On the other hand, it has been said, and probnluy 
without exaggeration, that the average crop of apples grown iii 
commercial orchards in this country does not include moie ilnii 
15 per cent, of fruit of leoxahle qualilv. There is tlins pleat} 
of room for iuiprovenient. ami growei’s who accomplish it lIjc 
not likely to go short of their reward. 

The attributes of chid coiinnrrcial value in apples are si'v 
colour, and freedom from skin blemishes. 

Size. — Whilst abnormal apples ai'O not desired, it is ol guot 
imporlance that as larg(‘ si jiropoidion of the crop as possible 
should be typical specimens id' tiudr vaiady in this respect. 
applns are graded primarily by sizr. It is particularly de^iLd)k 
ill casi‘ o( conking ajqibs. whiih for most markets 
banlly he too Idg. In a tinu* of glut there is little demmid fnv 
any tuH large ('ookir)g applet; and liie juihlic prefor tbcin t*- 
Hiiali one; at any time, because tlioy are less wasteful oud ‘ ■ 
ti'oiiblesoine to prepare for tlic' table. In dessert ap[>les 
largi V/M is not favoured, hut aiiv spi'cimeiis under ‘d 
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diameter cannot be considered as being of the highest grade. 
Some of the smaller varieties commonly yield a large propor- 
tion below this size unless means are taken to improve them in 
this respect. On the other hand, there are a few big varieties, 
such as Charles Boss and Blenheim Orange, which often grow 
too lai*gc for dessert purposes if given generous treatment. It 
is desirable, therefore, that the grower should understand the 
conditions which influence size. In the case of most varieties, 
however, both cooking and dessert, his object will be to increase 
the average .size, so as to avoid having to deal with large quan- 
[iries of small fruit which must be sold at a low price. 

Size ill apples is influenced largely by the character of the 
coil. Aledium loam sods or clay, which are naturally retentive 
of uioistine and plant food, produce apples of great size and 
substance, and are therefore particularly suitable for cooking 
varieties. On soils of lighter, drier nature big, heavy apples 
are not so easily grown, but dessert varieties often attain better 
colour and more delicate and attractive appearance than on the 
stiffer land which gives size. But, since growers cannot 
matci'ially alter the character of their soil, they need to know 
how size may he influenced by cultural methods. 

Conditions vhicli encourage strong growth of the trees also 
increase the size of the fruit. The finest apples are generally 
gathered from young trees that are growing vigorously. As the 
age of the troe.s inci'eases and the wood growdh decreases the 
apples tend to become smaller. The vigour of the trees, and 
consequently the size of the fruit, may be increased in several 
wavs, the (hief of which are soil cultivation, manuring, pruning 
iirid thinning tlie crop. 

fuitirutum and Manuriatj . — Apples grown in cultivated plan- 
ritions are commonly larger than those yielded by orchards 
aider grass. Tlioroiigh surface cultivation during the spring 
ioid SI limner, witli the object of maintaining a dust mulcli. and 
so hindering the rising and evaporation of moisture from the 
^oil bvlnw. has a beneficial influence on the size of tlie fruit. On 
had inclined to bo light and dry surface cultivation can hardly 
^'ooveidone, particularly during tlie spring and early summer. 
Viinui'ing also has an important influence on size, the most 
manures for this luirpose being those of a bulky organic 
iiihxmt iKiiis (dniracter, sucli as farmyard or stable manure and 
shoddy, {]i(, ^vriler's experience a dressing of shoddy 
ivitu of 2 lo fl tons per acre lias ahvays given a noticeable 
in the size of apples. Whilst it is easy to overdo the 
^laiiurinn of young trees whicli arc growing vigorously, and have 



150 Increasing the Comjiercial Value of Apples. [May^ 


not come into full bearing, there is little doubt that older plan- 
tations are commonly given insufficient manure. Trees that 
have steadied down in grow^th and are in regular bearing pro- 
bably require annual assistance in the way of feeding. 

In some countries the requirements of fruit plantations in the 
way of nitrogen and organic matter are supplied by sowing a 
leguminous crop in autumn and ploughing it under green in the 
following spring. If such a crop is growm with the help of 
mineral fertilisers supplying phosphates and potash, the 
inanurial needs of the trees arc very cheaply and effectively 
provided, and increased size in the fruit is one of the ben-^fiU 
secured. It is very desirable that such a system should be tried 
in this country, and experiments made to find the best green 
crops for the purpose. 

Grass orchards are generally manured with sheep grazing the 
grass closely, and at the same time receiving cake and utlid- 
concentrated foods. 

Pruning . — Pruning is w-ell known to stimulate wood gn-wth. 
and it increases the size of the fruit as well. There is no doubt 
that the finest apples are produced in oi’ohards which receive 
annual attention in tlie w*ay of pruning. In experiiuents ia 
progress at the East ^Mailing Research Station in Kent, trees 
wdiich have the leaders tipped aniuuiUy consistently yield iaigur 
fruit than trees which are allowed to grow^ naturally or nicrely 
thinned out where ovei'crowded. In the case of old trees, which 
have become overburdened with fruit spurs, it is very (ksii-ibk- 
to reduce the spur clusters to reasonahle dimension-. [Uid 
generally to thin out spurs where too numerous. 

T/iuiniug.— Undoubtedly the most direct influence on tiie size 
of the fruit is tlio thinning of the crop; and no other means will 
attain th(; objtat when too heavy a crop has set, 1' i? 
laborious ami expe!-sive process, hut jirofitable for ail thul, h 
the case of some of tlie earliest cooking varieties, which ar<' sih'* 
a])le wlieii quite ininiatiire, it is perhaps allowal)lo to b'avi' the 
tliinning until sonie of the fruit reaclu's a marketable siz(';biit 
the tliiniiinu of most varieties should done in May vi;' har.'. 
The arnoiint of thinning ronniiTal dejjiunls m the (jiuuitiiy nl 
Iniit set. In many cases it siifficeH if tiu‘ a|jples are singhal, or 
the* clusters rediicf’d to one apple in every instan('e; but ti> 
cases this loaves the fruit still too thick, and further tliiimiii.c; is 
required. As ) rougli rule, where large apples are waiii'T tkoy 
should be allowed to hang about 8 in. apart, this distaiirc 
gauged nearly enough by spanning with the hand, fingers 



19 ’ 22 .] Inceeasino the Commeecial Value of Apples 


151 


extended. Much thinning is avoided if the trees are regularly 
l.iuned, and the number of spurs reduced where necessary, as 
already described. 

Colour. - ( 'olour in apples is of great commercial value, parti- 
fidarly in dessert varieties. Unfortunately it is much less under 
il,,- control of the grower than is sii!e.' Certain districts are 
iiotod for the high colour of the apples they produce, this being 
the result of natural conditions of soil and climate. The soils 
which yield cooking app!e.s of great size and substance are not 
n tiiarkable. as a rule, for the colour they impart to the fruit, 
ippks of the brightest colouiing usually come from trees grow- 
ing on lighter and drier land, which is therefore particularly 
siiitiiblc for the culture of dessert apples. On such land neither 
fh.' trees nor the apples grow so big. It may be said, in fact, 
Ilest foiiditions that make for size and growth are antagonistic 
|o high colour. 'We see this when comparing apples grown in 
il cultivated plantation with those from a grass orchard on the 
sune fiinir. The latter are always smaller but of decidedly 
lieglier colour. The same rule applies in manuring. The 
nigiiuic nitrogenous maniii-es used to give size tend to'" reduce 
oloniing. What it amounts to is this; colour' comes with 
iiwlurity. and anything that hastens maturity or ripening gives 
colour. Nitrogenous manures promote growth and prolong the 
si-'isoii of development, thus delaying maturity and working 
against colour. If any fertilisers achieve this object they would 
he those supplying phosphates, which are well known to bring 
abuut early matulity. As a irratter of tact, there is no reliable 
eviilriice tliat colouf Can be fed into apples, whilst there is no 

doubt that over-stimulation with nitrogerrous inairures has 
tli<‘ it])])!is]i(.' oifect. 

(‘HiMir is. of course, greatly iiiiluenced by light, especially 
, ihis is (leaiiy seen from the extra {oloiir of apples 
Oil the exposed parts of the tree as compared with those hidden 

I* ill the (ontio or on the lower brauclu^s. It is really 
»'y taking advantage of this knowledge that growers can 
^onire bright colour. There should he ample space be- 
Mit tlie tries, and pruning should ho done with a view to 
light to all parts of the free, the branches being well 
Tiler, 1 and tile coni re of flic head ojieii. In the case of coloured 

liirh ^ <?nTly in the season, 
afford a sample of uniform colour is 

as it ^ver the crop several times, taking the fruit 

for apples in the shaded parts do colour eventually. 
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Whilst sunshine greatly assists colouring, rain also helps 
matters. Apples colour best when showers alternate with periods 
of bright sunshine. Very dry, hot seasons, with continuous 
sunshine, are not the most favourable to colour, although thy 
contrary is often assumed. In the writer’s district, where tho 
drought of 1921 was sc^vere, and the amount of sunshiny 
was abnormal, apples did not colour so well as they have done 
in normal summers. 

Skin Blemishes. — A very serious amount of waste and loss in 
the packing of apples for market is caused by skin blemishes. 
Fruit that is actually damaged, either mechanically or by pests 
and diseases, so badly that its keeping quality is affected, i-^ 
quite unfit to market at all. But even minor skin blemishes, 
which affect merely the appearance of the fruit, lower its value 
enormously. Apples packed under the label of the Federation 
of British Growers must not include more than 10 per cent, 
showing such blemishes. Growers will find that a large propor- 
tion of their crop falls short of this standard unless they gi\e 
the matter very serious attention. 

Blemishes arise in several ways. A few are caused by th 
weather, and cannot be prevented. Many mechanical injuri^'s 
occur as a result of careless or improper handling during pick- 
ing and can be guarded against only by training of the pickers 
and constant supervision of the work, together with the provision 
of proper appliances for carrying it out. But the majority of 
skin blemishes arise through the attacks of various insect pests 
and fungus diseases. Capsid hugs puncture and deform (lie 
fruit, aphides stunt and disfigure it, codlin moth causes 

maggot-eatmi ’ apples, and various caterpillars injure the 
fruit as well as the foliage. Amongst fungus diseases brown rot 
and apple scab are tiie most serious. Apples affected bv the 
former soon decay and are entirely wasted, whilst scab, oven 
in a mild attack, disfigures the fruit and greatly lowers the 
value of the crop. 

The chief means of controlling these and other pests and dis- 
eases is intelligent spraying; and the grower who does not spray 
might as well give up all idea of improved packing and eiihauccd 
returns. It is not sufficient to wait until a particular trouble 
appeals, and then seek a remedy. Pests and diseases are much 
more effectively controlled if the season’s spraying campaign 
i? carefully planned in advance, and put into operation at tlie 
right times. This is also the most economical plan, as it emffib s 
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(he "I'cwcr to buy his materials beforehand, when they are 
generally cheaper than if purchased at the last minute. 

Apple Scab.— By far the most serious of the skin blemishes 
art' those caused hy the fungus disease apple scab, or black spot. 
Xhis trouble^ is much more viralent in some seasons than in 
othere, but it is always present to some extent, and annually 
causes an enormous loss to the growers of this country. Par 
too often the crop of varieties that are liable to scab, which in- 
cliule some of our best dessert kinds, contains many more than 10 
per cent, of apples blemished by the disease, and in bad cases it 
is (hhiciilt t(i find an apple that is quite clean. It is therefore of 
the utmost importance to growers who wish to make the most 
uf their crop by improved packing that they should be able to 
control scab. Unfortunately our present knowledge does not 
enable iis to prevent it altogether, but we can control It to an 
extent that is quite worth while. 


llycologists seem rather to have lost faith in the value of win- 
ter spraying to prevent scab, but many growers find it distinctly 
vahuible. In the writer’s opinion spraying in early March, when 
the buds have just begun to move, with a simple solution of 
copper sulphate, 10 lb. to 100 gallons of water, is an excellent 
start 1.1 the year’s campaign against scab, brown rot, and other 
fungus diseases. The chemical must be 98 per cent, pure and 
should he in powder form to facilitate dissolving. Lime-sulphur 
at winter strength is also useful, provided that it is not applied 
until the outside leaves surrounding the bloom clusters are on 
the pond of opening out. Further delay is dangerous, but slight 
^orcliing of the outside leaves apparently does no ultimate 
himn. If used too early lime-sulphur is of little value against 
ffa i. and in any case copper sulphate is to be preferred for the 
The latter scorches foliage badly, and must not be 
applied when the buds are at all advanced. 

^n .some seasons this delayed winter spraying may do all that 
necessary against scab, but it is neyer safe to rely upon it. 
^ 1 ^ e orthcKlox .summer spraying is done within a, fortnight after 
ll,‘ , '’loom; and it ought to be repeated about a month 
i. Bordeaux mixture, is the most effective wash to use at 
folia..!"*'i' the fruit and to scorch the 

ttroirors^ ’ ''®'''‘^ties, tliat it has been given up by many 

This is lime-sulphur used at summer strength, 

endeiii./n * ■ effective against scab, and there is some 
leathin,, n ! '‘/«"ses a proportion of the crop to drop before 
n latunty ; but it does not russet the fruit, and is harm- 
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less to the foliage of all but a very few varieties if properly ap. 
plied. It will be seen that we have at present no entirely satis- 
factory fungicide for summer use, and it is most desirable that 
further research should be carried out to find one. 

Scab is controlled to some extent by pruning, and unless this 
has attention spraying is much less effective than it might be, 
On certain varieties, notably Cox’s Orange Pippin, the winter 
stage of the disease may be observed in a blistered or roughened 
appearance of the bark of the young shoots. Such shoots should 
be cut off during winter pruning and burned; otherwise the 
fungus breaks through the bark later on and distributes sp;)i“es 
freely. All dead wood should also be cut out. It has been found, 
moreover, in tlio pruning experiments at the East Mailing Re- 
search Station, that scab is less troublesome on the fruit of trees 
that have their leaders tipped every winter. This benefit is uoi 
confined to varieties which show the winter stage of scab on 
their young shoots. It is assumed, therefore, that it is due to 
the fact that the tipping produces tougher, more vigorous leaves 
which resist the disease. 

****** 

THE LIVER ROT EPIDEMIC IN 
NORTH WALES, 1920-21. 

C, L. Walton, M.Sc., 

Adviser in AgrkuUural Zoology, University College, Bainjor. 

The epidemic of Liver Eot which devastated the lowland 
flocks of North W ales in 1920-21 was undoubtedly the wor?t 
experienced since the noted outbreak of 1879-80, althougli, to 
judge by statements made by the older men, that attack was 
even more widespread. The present notes deal solely with tlie 
counties of Anglesey, Carnarvon, Denbigh and Flint. The 
writer had carried out work in the Aberystwyth area in connec- 
tion with this disease, more particularly regarding the iih’ 
history of the host snail, Limmiea truncatnla * which experience 
proved very useful in dealing with the 1020-21 outbreak. 

The parasite causing the disease is the Flatworm, IV/sciok 
hepatica, which inhabits the biliary duct, gall bladder nnd kver 
of sheep, cattle, rabbits, hares, etc. This worm Iws 
cornplicated life history, and has as its intenriediate the 
small fresh- vater snail, Limnaea truncatnla, within which 

(I * ^ Liv<T Pot of Sheep and Bionoudrn of Limnaea 
C o Aberystwyth Area. Parmitology. \h>L IL, December, 1917 , pp. 
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})asses its early stages; the final hosts being infected through 
the ingestion of infected pastures or drinking water. L. 
truncatulii is abundant and widespread, especially in shallow 
ditches and on ill-drained pastures, and more particularly on 
\ienvY lands, but is apparently very rare, or absent, on 
peaty soils, and infrequent on sands (for reasons to be explained 
helow). The outbreak apparently commenced about August, 
J920, on some of the worst infected pastures, but did not 
h^)conle serious until about November. 

The writer carried out a preliminary survey of the Agricul- 
tural Zoology of the Bangor district during the summer of 
1920,''' when data were obtained regarding some 300 holdings. 
These were almost all within a limited district, which contained 
relatively little of the worst affected land. It was discovered, 
however, that the Liver Fluke was endemic in the district 
exaiuiued, and caused persistent losses on a number of farms 
ia most years : 25 such cases were recorded. In the light of 
subsequent experience it appears evident that a similar (or 
worse) state of affairs existed in most of the lowland districts 
of North Wales, and that on certain of the ill-drained clay 
soils 10 per cent, losses from this cause were not unusual; while 
from time to time serious (thougli local) losses occurred, at 
times involving, an entire flock, or a number of neighbouring 
flocks. Such being the case it will be seen that the conditions 
favourable to an epidemic existed, which under the exceptional 
conditions that followed, became serious. Owing to other 
dutios, no fnrtheo* field work was done in connection with Agri- 
cult nral Zoology until 29th December, 1920, h\ which time 
die outbreak was widespread and the losses very severe. 
During the following twmlve months this disease occupied a 
large part of the writer’s attention. In all, 145 personal visits 
'vere made during the period, and a list of 260 affected farms 
‘ukI Ituldings has been made, though this is not by any means 
complete. 

Localities affected. — The districts most severely affected were 
the Vale of Clwyd, from ])enbigh to the sea, and from 
Abergele to Prestatyn; (2) a narrow coastal area from Aber to 
Bangor; (3) wide areas around Carnarvon; (4) about Ynys 
3ud Afomven; (5) from Sam Mcvllteyrn to near Llanengan; 
I*) the vicinity of Aberdaron; (7) a wide area in south-west 
• extending from Llanfair P.G. to Dwyran, thence 

}h-‘r krnliininary Noto on the Agricultural Zoologv of Nortli Wales, 
Cardiff, 1920. 
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northward through Llangaffo to the !Malldraeth Marsh, and up 
to the vicinity of Holland Arms; (8) an adjacent district extend 
ing from near Llangefni to Llangadwaladr and Bodorgan. lu 
addition to these chief areas there were some 20 others in the 
four counties, mostly of smaller extent. It is interesting that 
in very few cases w^as the elevation greater than 800 ft., aud 
the majority of the most severe losses occurred below the ICO 
ft. contour. Strictly speaking, the mountains escaped, the 
conditions there being iinfavonrable to a wide extension of the 
host snail. Owing to the custom of pasturing young shce]} 
from the mountains to the lowlands during the period October 
to April, there was a concentration of sheep on the worst in- 
fected lands during that period, and many of these “ tadr’ 
sheep were infected soon after arrival, so that in this wav 
many upland farmers sustained heavy losses. For example, 
one sheep farmer wintered young sheep on six different lowland 
holdings, and four of these proved infective, causing the death 
of about 300. Heavy losses continued up to the end of spiina, 
while deaths continued here and there until the late autiuiin 
of 1921. So far, up to the time of writing (January, 1922), no 
further fresh outbreaks have been reported, although a few 
chronic cases exist. 

Losses due to the Outbreak. — On first taking over the work, 
attention was given to gaining a general idea of the extent and 
seventy of the outbreak, and in getting the flocks away from 
infected pastures on to the soundest land available, and under 
treatment. With this end in view many farms had to be 
rapidly surveyed, and farmers instructed as to procedure. In 
some seriously infected flocks the disease wfis deteded and the 
sheep marketed sufficiently early to minimise the losses. In 
many others the infected sheep were not sold until they had 
become badly nfFocted. and in such cases realised verv low 
prices, ewes purchased but a few weeks or months previously 
at from 24 lOs. to ^7 10s., selling at from 80s. down to 2s. 6(1. 
each. Other flocks were allowed to die; or dic^d with a r:ij)idity 
totally unexpected by men who were accustomed to tbe com- 
paratively slow wasting associated with the usual chronic 
form of the disease. Indeed, these very rapid deaths while the 
animals were still fat, were a marked feature of the epidciuicL 
and led to several prevalent ideas which hafl to be combiited- 
The first was that the disease was not Liver Hot at all, since 
death was rapid and the accustomed svmptoms did not always 
appear. This was due to the fact that in many cases the 
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died while the flukes, although actually present in great num- 
l)or.s, were frequently so small as to pass unnoticed even when 
the livers were examined. Again it was often contended that 
tlic disease was not endemic on the farm on which animals 
died, but had been imported from some other district, the 
sheep having been infected prior to purchase. This idea also 
proved to be erroneous in the majority of cases, and it was 
generally possible to demonstrate this to the farmers concerned 
by taking all the facts connected with the flock, and surveying 
the land. By these methods the actual place where infection 
had taken place could often be demonstrated. On a number of 
farms cattle were also affected, and in one instance over 30 
died. Three flukes were obtained from the liver of a pig— the 
only instance reported. 

As to the actual loss, it was found impossible to get even 
au accurate estimate, the data being incomplete, and many 
cases were very complicated. Very heavy individual losses 
were frequent, and reckoning only the price of those which 
died on the farm, and the difference between buying and sell- 
ing price, these individual losses ranged from £50 to £1,500; 
1*400 to £800 being frequent figures. In addition, there is the 
loss of the expected lamb and w’ool crops, etc. !Many methods 
Mere recommended and tried during the year to endeavour to 
maiulain remains of flocks free from further infection, and to 
prevent the infection of fresh flocks purchased during the 
autumn of 1921. Many farmers had to give up sheep keeping 
(at any rate for a time). Others, after survey of their land"^ 
were able to keep reduced flocks on their drier fields. Others 
fenced out or ploughed infected fields or parts of fields. Con- 
siderable drainage was undertaken, there being no doubt what- 
evei that certain cases were aggravated by neglect of ditches, 
etc., especially during the war period. The majoritv now 
recognise the dangers, and that is the great step to prevention, 
although there is always a small residue who cannot be reached 
visit, leaflet, lecture oi press. It is gratifying to be able to 
record tliat taken as a whole, the agriciiUiirai coniinunity have 
siown interest in the scientific side of the work, and have 

most helpful as regai'ds data., experiments and in nianv 
other ways, 

Causes Leading up to the Outbreak.— Tn a previous paper* 
ae close connection between soil characters, nieteorologv, and 

0 rcl.uive distribution aoid abundance of L, truvcatuia^ the 

I (ip, 
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host snail, has been discussed: the epidemic of 1920-21 has 
illustrated some of these points in a most interesting manner. 
The snail, as already mentioned, has normally a distribution 
coincident with shallow ditches and pools, more particularly 
on clays and silts. From these centres, distribution takes place 
on to ill-drained adjacent land, and, in fa(!t, anywhere where 
suitable conditions can be found, and it is surprising how soon 
such movemeuts take place, the animals appearing to move 
almost automatically against any slight flow of water and s) 
penetrating steadily during suitable weather from the centres 
to considerable distances in a few weeks. 

Such extensions of range undoubtedly occur each winter 
and indeed throughout the year should wet weather prevail 
The natural check to this distribution is drought, and normallv, 
during the average spring and summer such periods occur 
killing off those snails which have reached the least suitable 
(most readily dried) situations; such process being progressive 
as long as the dry weather lasts. Although the- amount of 
annual rainfall is of great importance here, nevertheless, m 
distribution throughout the months is of hardly less importance. 
In West Wales all winters may l^e regarded as wet from this 
biological standpoint. It is those years in which rainfall 
general and persistent throughout the spring and summer that 
lead up to marked extensions of range of L. truncalnla, nnd 
to its further increase by uninterrupted breeding on tlie groand 
gained. Given the infection of such suails by means of ilie 
normally present chronic or mild cases of Fluke infection usually 
present among the flocks, we have the conditions whitdi precede 
and cause an epidemic of " Rot.” The following diagram slmws 
the rainfall in months for North Wales during the peiiod 
1920-21, illustrating the points mentioned. It will be seen iliat 
we have a period comprising the autumn and winter of 1010-20. 
the wet and sunless summer of 1920, and the winter of 1920-21: 
a period ot eighteen months during which distribution aiul in- 
fection could proceed simultaneously. The snails became 
remarkably abundant, jiarticiilarly on some of the low-lyinjl 
heavv land, some limited areas yielding up to 130 to the s(jn:ire 
foot, as on the Malldraeth Marsh in Anglesey. In sninc 
instances several hundred acres became heavily stocked, in 
others only certain limited spots were invaded. 

Effects of the Drought of 1921.— The long wet period (ie- 
scribed above was succeeded by the remarkable" drought of 
This droiight afforded an opportunity for studying the elTecIs '>n 



159 


10-22.] Livee Eot in North Wales, 1920-21. 


I, inmcatuh. Colonies of the snail inhabiting land of different 
types were watched. For instance, in Anglesey, strong and 
widespread colonies on limestone, sandy, and heavy marshy 
soils were under observation; while in the other counties colonies 
on various grades of soil were similarly studied. As had been 
j)reviously noted* the resistance of the snail to drought is en- 



dependent upon the environment. In many instances 
tlie snails were present in numbers on grass land tliat was wet, 
utnot actually under water, and such spots dried out rapidly, 
n ^iUcli situations survival depended upon three factors (u) the 
^iiiount nnd type of vegetative covering present, {h) soil charac- 
^oil was level, or had cracked or been 
^rodden (“ poached much by stock. If the land was bare 
al speedily took place, but as the protection 

Was increased by long and dense vegetation or by shade 

* op. cit., pp. 251-2 and p. 257, 
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of anv kind, sundval was prolonged. In quite a number 
of cases such protection enabled up to 80 per cent, of the snail 
population to survive right through the drought, rendering such 
land unfit for stock almost as soon as moisture returned. 

The most favourable conditions for survival prevailed on old 
grass land on heavy soils which had been trodden into deep 
Lies by horses and cattle during the winter and spring, and 
which dried into a series of miniature ridges alternating with 
holes which were frequently from 4 to 6 in. in depth, and re- 
tained the form of the hoof, thus forming more or less over- 
hanc^iug and cavernlikc pits. In these pits water remained for 
a long time, while sufficient moisture was retained in nmy 
instances to’ sustain life throughout the drought. A heiiYv 
growth of coarse grasses, rushes, etc., further hindered drying 
bv affording shade from sunlight, protection from winds, and 
retention of dew. Shaded and grass-grown ditches, espeoiallv 
if on the north side of a bank, and land to the north side and 
under the shade of woodlands, also afforded sufficient sliolter 
for survival in several instances. During previous work it \Yas 
found that the egg masses of L. tmncatnJa dned to a hard 
‘^cale but on being replaced in water, speedily resumed their 
original form. It was further noted that even after prolonged 
diLght large numbers of young snails re-appeared after rlie 
return of moisture feven in ditches,- etc., that had reinanicd 
diy for as long as B months, and where all snails had died:. 
A number of laboratory and field experiments were iiinha-iaken 
at the time, but owing to mischance, etc., did not produce con- 
elusive proof of hatching of ova after diving, and siiut tl.cii 
time has not yet allowed of their repetition. Nevertbeh^-. >ood 
after the return of moisture nnmhers of minute snails ajMuaie! 
in many places during the antuinn of 1921, so that should 
conditions again prevail during the spring and suniiiiei 
there will be n further increase in the amount of land aiiecte ■ 
It is hoped to carry out further investigations in thb 
connection. ^ 

Field Experiments against L. trnneatuD. — Owing 
time, no experiments were undertaken until June, 
which time the land had become very diw and vegetation 
Nevertheless, a series of spraying trials was commciv'C 
1st June on heavy grass land, very rough and much 
situated on the Malldrneth Marsh in Anglesey. SnaiN ' 
ahttndant and living. Plots of 1/lOth and l/20th 
sprayed with copper suljiliate in I/IOOO, 1 per cent, and -1 
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cent, solutions, using Holder Pneumatic and “ Mysto Knap- 
sack sprayers. It was found that from 100 to 120 gallons per 
acre was required to wet the surface, and the spraying had to 
be most carefully done owing to the adverse conditions. The 
solution 1/1000 did not give satisfactory results, and several 
plots failed to give conclusive evidence, since, although snails 
were abundant enough when sprayed, but few could be re- 
covered a few days later. This was attributed to the activities 
of a number of Lapwings which frequented the plots between 
the time of spraying and the subsequent counting of the snails. 
However, one plot in another field sprayed with 1 per cent, 
solution yielded 112 snails, all dead, on 6th June {100 per cent, 
killedl, while of 62 snails collected alongside the plot, on un- 
spiayed ground, 52 were living. 

In the following week several long and deep ditches near 
Conway heavily populated with both L, truncatula and 
L. percgra (an allied, but larger species) were cleared of rank 
vegetation, and sprayed with 1 per cent, solution of copper 
sulphate on 6th June. The ditches contained no water, hut 
were still damp, and the snails living. On 14th June ditch (a) 
(1()0 yd. X 1 yd.) gave 72 per cent, dead snails, and ditch (b) 
(84 yd, X 1 yd.) 100 per cent. dead. Subsequently, the cost of 
this ivpe of spray was worked I'ut for 5 acres so treated in 
Anglesey by a farmer. A horse-drawn 40 gallon barrel sprayer 
was u.^^ed, 100 gallons of 1 per cent, solution being applied, 
and the co.st was 6s. per acre. 

Subsequently, in October and November, a series of trials 
vas made, using powders, which were distributed by means 
of hoiid bellows, and a Knapsack dry sprayer. This method 
proved veiy successful for narrow ditches and small ^vet patches, 
but did not give good results when tried on larger plots on the 
open lield. The expense also was considerably higher than in 
die ease of the copper sulphate solutions, the lowest cost 
working out at 16s, per aero. Nevertheless, this appears to 
bo an excellent way of trcnling narrow ditches cind small wet 
bidiig oasy to carry out. The hand bellows gave the 
results. The following am some of the typical results • — 
'!) lopper sid})hatc in powder form was first tried mixed with 
bne slaked lime as a dilutant and spreader. Lime xvas soon 
^^bandom^d owing to a reaction with the copper sulphate, and 
too light to ensure even spreading of the heavier copper 
^^i^pliate: (2) one pjirt copper sulphate mixed with two parts 
gave even distribution and excellent results, but flour was 
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too expensive for use on a large scale; (3) one part copper 
sulphate and two parts kaolin was finally used and was suc- 
cessful in every way, costing 16s. per acre. By means of (2) 
and (3) several ditches containing thousands of snails were com- 
pletely and rapidly cleared, the death rate working out at 98 per 
cent, to 100 per cent. Subsequent trials with two parts iron 
sulphate and one part kaolin failed (as did also a trial with 
a heavy dressing of undiluted iron sulphate, applied by an 

Anglesey farmer). ^ , 

As matters now stand, further extensive field trials on a 
commercial scale are needed to test the above results.^ Prr 
wet land the writer would favour a 2 per cent, solution ol 
copper sulphate, while for narrow wet ditches dusting seems 
advisable, as the mixture is readily made and the apparatus 
cheap and easy to use. 

Mr W H. Savage, M.R.C.V.S., carried out experiments 
with sheep on the College Farm with both Male fern and anti- 
mony tartrate, with very considerable success. 
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THE MINISTRY'S TRIALS OF 
VARIETIES OF POTATOES, 1921. 

The importance of the potato crop in the scheme of farming 
operations is demonstrated by the fact that in 1921 nearly 
558,090 acres were planted in England and Wales, from which 
the yiedd was estimated to be nearly three million tons. The cost 
of production, for various reasons, is high, and in order that 
growers may be in a position to obtain the best return for their 
outlay the Ministry, with the co-operation of County Education 
Committees, has instituted a series of annual trials at numerous 
centres throughout the country with the object of providing in- 
fonnation as to the most profitable varieties. 

A report on the trials carried out in 1920 appeared in the issue 
of the Journal for June last, and the results of those conducted 
in 1921 are given in this article. 

EffeH oj Dry Weather.— The dry summer of 1921 to some 
extent impaired the value of the trials. On some porous soils 
the ripening process was so rapid that the haulm died away 
prematurely leaving a very small crop of undersized tubers in 
the soil. In other cases where the haulm was able to obtain even 
a meagre supply of moisture, it remained green although very 
little actual growth took place either at the roots or above 
ground. With the advent of heavier rainfall, “ second 
growth ” and “ growing out ” set in. The latter 
oeeurred mainly in the South, South-Eastern and South- 
Western Counties and may briefly be described as the 
result of the first crop of undersized tubers producing tendrils 
from which a second crop was obtained later in the summer. 
This latter crop was in many cases considerably heavier than the 
original. In the Midlands, North and extreme West, where 
ram came earlier and in greater abundance, the original tubers 

oecame enlarged producing what is usually termed “ second 
growth.” 

Mere the crop ripened prematurely it was abnormally light, 
blit where ripening was deferred and both crops were harvested 
ogi'thor, almost average weights per acre were obtained. The 
Propnition of seed to ware was, however, everywhere very high, 
a some crops few ware-sized tubers were found. 

-Wwthcr characteristic of the 1921 crop was the tendency of 
■ varieties of oval or kidney shape to produce an abnormal 
P«contage of round tubers. 
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Scheme for Trials with First Early Varieties.-The growing 
of very early varieties for lifting “ green " is becoming an im- 
portant industry in many districts, and the Early trials were 
accordingly designed with the object of proving whether any 
of the first early immune varieties possessed sufficient merit 
to be suitable for cultivation for this purpose. Only those 
counties in which an early potato-growing industry e.vists were 
asked to undertake the Early trials. 

The main object of the trials was to provide information re- 
gardinir the comparative marketable value of the varieties lified 
in the”green state, and it was not intended to demonstrate the 
comparative earliness of the difierent varieties at maturity. 
The varieties immune to Wart Disease chosen for experiment 
were Ashleaf (Broadleaf), Dargill Early, Eesistant Snowdrop 
(or Witch Hill), and Arran Eose. These were compared with 
the non-immune varieties Ninetyfold and Epicure. 

Supply of .Seed.— In order to obtain results fairly comparable, 
it was decided to obtain all the seed from the same source and 
an-angements were accordingly made with a seed merchant in 
Scotland for the supply of seed potatoes of the selected varielu-^. 

Sprouting Seed . — County Committees were asked to arrange 
for 28 lb. of each variety to be specially boxed and sprouted 
under approved methods \and conditions, and for 28 lb, to h 
bagged and placed in the dark, in a cool store or clamp unhl the 
time of planting. 

Soil and Cultivation. -It was suggerted that where possible 
the soil selected should be a deeply-worked light to medmm 
loam, in good condition and with an aspect having a full exposure 
to the sun. 

It wns suggested that the soil should receive a 
dressing of farmyerd manure in the drills at the rate of 15 tons 
per acre (about 2 cwt. per rodh This was to be supplemented 
on dates to be recorded by a dressing of o-tifidal manures nuxrd 
in the following proportions per acre, and if possible, appn 
broadcast immediately before th^ seed was placed in the drills :- 
2 cwt. sulphate of ammonia, 3 cwt. superphosphate (30 per cen 
sol), 1 cwt, steamed bone flour, and 1 cwt. sulphate of 
The combined mixed dressing worked out at the rate of 5 
per rod. i 

Pkmlmg. — The potatoes were to he planted on the 
dates ruling in each particular district in drills 24 in. 
and sets 12 in. apart. The area for each variety was four ro 
(32 ft. by 34 ft.), which admitted of sixteen rows. 
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lAfting. — Committees were asked to arrange for the potatoes 
to be lifted as soon as they were ready for market, and to record 
the results of the crop in terms of money value as well as in 
weight and to make careful note of the date when each variety 
was lifted and marketed. 

Results of Trials with First Earlies.— These Early trials were 
earned out in ten English and six Welsh counties and the 
average yield of each variety from light, medium, and heavy 
soils is shown in Table I. It will be seen that in the English 
counties * Epicure ” still retained its reputation as the b st 
earlv variety for a heavy soil although it was surpassed as a 
cropper on light soils by Snowdrop.” The yields in the Welsh 
counties showed a heavier average, and this was presumably d^e 
to the heavier rainfall experienced during the growing season. 

An-an Eose ” gave the heaviest yield on any class of sril, 
viz., 8 tons 14 cwt. per acre on heavy soils in Wales, but 
it should be added that “ Epicure ” was not tested under these 
conditions. 

When the average rates of yield at all centres are examined, 
it will be found that “ Epicure ” again heads the list as a 
cropper. This is entirely due, however, to the behaviour of this 
vaiiety in the Welsh counties. “ Snowdrop ” was the heaviest 
cropper in the English counties and a close second in the aveiare 
for all centres. It would appear therefore that the latter vaiiety 
is able to withstand drought. 


Table II . — Average Rate of YkhJ i)er arre <>/ each FirA 
variefg of aU the Cenireii. 


1 mmiHip, 
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The information afforded by the trials as to the earliuess of 
the different varieties is far from conclusive, as it appea’S tha 
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most of the crops were left in the ground until they had fully 
matured instead of being lifted as was originally contemplated. 
The earliest lifting took place in East Sussex, where “ Arran 
Kose ” from sprouted seed was harvested on the 8th June and 
realised 21s. per cwt., as compared with 18b. per cwt. for the 
produce of unsprouted seed of the same variety lifted three weeks 
later. The difference in the period of lifting of the sprouted and 
unsprouted seed of the other varieties varied from 12 to 22 days 
in favour of the sprouted seed. 

The information supplied regarding market prices was-, how- 
ever, interesting as showing that the date of lifting had not such 
a marked effect on early potatoes in 1921, as would probably be 
the case in normal seasons. There was a decided stiffening in 
prices after the very early districts of the country had been 
cleared and it seemed probable that there would be a serious 
shortage of potatoes, as second earlles were late in maturing 
and gi’owers were anxious to leave them in the ground as long 
as possible. The effect on the prices realised by first ear lies is 
illustrated in the returns obtained in Devonshire where crops 
lifted late made more money than those marketed from Kent 
throe weeks earlier. For instance Epicure ” lifted in Devon 
on the 30th July made lOs. 3d. per cwt. while the same variety 
lifted in Kent on the 6th July made only 9s. per cwt. 

Sprouted and Vnspronted Seed . — Experiments with sprouted 
and nnsprouted sets were carried out at twelve centres. Al- 
though in two cases the unsprouted sets produced slightly better 
crops til an the sprouted, the general weight of evidence is de- 
cidedly in favour of using sprouted sets. The average yield of 
the sprouted sets for the twelve centres exceeded the average 
yield from the unsprnuted sets by 1 ton 16 cwt. per acre. 
Not only did the former materially increase the crop (see 
Table ITT), hut the maturity of the crop was hastened. Thus 
there is a dual advantage in favour of sprouting. 


Table III. — Statement shonimj 

the 

averade Rate 

of Yield 

per ac^'e 

oUained mih 

Sprouted' 

' and 

“ Uri'^prouted 

" sets at centres 

Kent and East Sussex. 





Variety. 

Kent • 


Sprouted. 

rnsproutetl. 

tons. 

cwt. 

tons. 

cwt. 




3 

9 

2 

17 

i^inetyfold 


2 

a 

2 

I 

Daririll Early ... 


3 

1 

1 

1 

Arraii Rose 


2 

11 

3 

8 

Aslilcaf 


3 

4 

2 

14 

l5nfl\V(]rop 

»•» 

4 

1 

4 

3 
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Vaviety. 

Sprouted. 


Unsprouted, 


tons. cwt. 


tons. 

cwt. 

£tid Sussex — 






Arran Bose 

i 

2 


2 

8 


8 

19 


7 

0 

AslUcaf 

5 

4 


3 

3 


10 

17 


8 

19 

Dai gill Early 

3 

7 


1 

8 


0 

m 


5 

19 

Snowdrop 

i 

7 


2 

7 


... 11 

1 


0 

18 

Epicure 

4 

9 


2 

3 


10 

9 


7 

10 

IS^inetyfolii 

S 

10 


2 

0 

,, 

9 

15 


6 

2 

Average rat(i of yie’e 

pel' aero 





at each centre 

. . ... •> 

10 


4 

0 

The results obtai 

ned confirm 

the results of 

previous 

J expeii- 


meiils, but there is still the greatest need to emphasise these facts 
and to impress them on the notice of all growers, both coii]- 
mcrcial and domestic. 

Trials with Second Early and Late Varieties.— The main 
objects of these trials were to demonstrate : — 

1. The comparative value of the immune varieties for each 
district. 

2. Approved methods of potato culture. 

The second early and main crop varieties chosen for demon- 
stration were : — Ally, Arran Comrade, Early Market, Groat 
Scot, King George, Kerr’s Pink, Lochar, Majestic, and Timvald 
Perfection. 

Siirrphf of Seed . — In order that the results obtained in the 
different counties should he cap.ahle of comparison it was decided 
to obtain all the seed used in these demonstrations from the 
same source. The Ministry accordingly made an'angements 
with a Scottish seed merchant to reserve a quantity of seed 
potatoes of the trial varieties, for planting on the demonstration 
plots. 

QuanUtjj of Seed . — Committees were asked to arrange fo^* 
28 lb. of each variety to be planted on land which had been pre- 
pared according to the instructions given below. 

Manures.— The land was to receive a dressing of farmyard 
man nrc the rate of 15-20 tons per acre, applied in the drills 
at the time of planting. Artificial manures were also to 
applied, on oates to he recorded, in quantities somewhat os 
follows per acre : — Siiperphosi>hate f2G per cent, sol.) cwt*) 
srdphate of ammonia 1 cwt., sulphate of potash 1 cwt. 
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It was nofc expected that the above system of manuring would 
be adopted in every county without variation, and Committees 
were asked to modify the above pggestions in accordance with 
local customs and conditions. 

Planting. —The time of planting was the usual time for this 
operation in each district. A distance of 30 in, between the 
drills, and 12 in. between the sets, was maintained throughout 
all the trials. 

Results of Trials. — In the case of second early and late 
varieties 323 centres were established. The results showed that 
the effects of the drought were most severely felt in the South- 
ern, Ilastern and South-Eastern Counties. Conditions improved 
in the Midlands and West, while in the Northern Counties 
(York. Cumberland, Westmorland, Northumberland, and Dur- 
ham) heavy crops of all the varieties were obtained. 

An examination of the results obtained at all the centres 
shous that the average yields were not so inferior to those of 
1920 as might have been expected. For varieties with which 
comparison is possible the yield was only one or two tons per 
acre lower than that of 1920. 

In the English counties the heaviest crop was produced in 
Yorkshire by “ Great Scot ” where the yield was at the rate of 
19 tons 9 cwt. per acre. In Wales first place was taken 
by ‘‘ Nerr’s Pink ” with a yield at the rate of 21 tons 5 cwt. per 
acre in Flint. It will be seen from Table lY, p. 165, that 
the heaviest yields in every case were obtained in the Welsh 
counties, the average difference as compared with the English 
counlies amounting in the case of “ Kerr’s Pink ” to over 4 tons 
per oere and in the case of “ Lochar ” to over 3 tons per acre; 
in no case was the difference less than 1.} tons per acre. This 
diherence was probably duo to a more plentiful supply of mois- 
ture in the W'elsh counties during the summer and autumn 
niontlis. 

It will be seen that “ Great Scot ” and “ King George ” 
Di^intaincd their reputation as the heaviest cropping second 
carlies. “ Ally,” which gave the lowest yield, appears to have 
been severely affected by the lack of moisture. 

Amongst the late and main crop varieties ” Keir’s Pink ” 
Lochar/' except at one centre in Hampshire, cropped 
^ost consistently in all parts of the country. “ Majestic ” 
third amongst the late varieties at both the English and 
^elsh centres. The lightest cropping late variety in both 
and Wales w'as ” Tinwald Perfection.'’ 
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Table Y.—Averafje Yields of Second Early and late Varieties on light 
wediiim^ and heavy soils in England and Wales. 

Yield ptr acre Yield per acre Yield per acie 
cn iaght ^^oils. on Meilium Soils, on Heavy iSaiij!^ 



tons 

cwt. 

tons 

cwt, ' 

tons 

cwt. 

Kerr’s Pink 

11 

11 

11 

10 

11 

15 

liOehai- 

10 

14 

10 

18 

11 

16 

Gicat Scot 

10 

4 

10 

11 

10 

16 

King George 

■ 9 

15 

10 

12 

10 

9 

Majestic 

9 

6 

9 

11 

9 

6 

Ally 

8' 

13 

8 

39 

9 

16 

Early Market 

8 

10 

9 

0 

9 

15 

Arran Comrade 

8 

7 

9 

8 

9 

9 

Tinwuld Perfection... 

8 

6 

8 

2 

8 

18 

Average yield of all varieties 

9 

10 

9 

17 

10 

14 


If the above results are compared with those obtained in 1920. 
it at once becomes apparent that climatic conditions affect to 
some extent the relative productivity of the different soils. Id 
1920 the average rates of yield of all varieties were distinctly in 
favour of light soils ; the figures being as follows : — 

Average yield of all varieties on light soils : — 10 tons 2 cwt, 
per acre. 

Average yield of all varieties on medium soils : — 9 tons 17 cwt. 
per acre. 

• Average yield of all varieties on heavy soils : — 8 tons 10 cwt. 
per acre. 

In 1921, however, the balance was cast in favour of medium 
and heavy soils, especially the latter. This is probably accounted 
for by the fact that the heavier soils retain natural moisture to 
a greater extent and for a longer period than the lighter soils. The 
latter would quickly dry out, save in special cases where the 
water table was high. Any rain which did fall would be retained 
longer by the heavy soils than the light; this appears to have 
been the case in Wales where the yields on the heavy soils were 
higher than in the English counties. 

It is very unsafe on the results of the past season to mate any 
definite suggestion regarding the varieties particularly suitable 
for heavy soils, though it would appear that Lochar may 
be regarded as coming within that category. 
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A SUCCESSFUL EGG AND POULTRY 
CO-OPERATIVE SOCIETY. 

E. G. Warren, 

Manager-SecTetary . 

The Eramlingbam and .Eastern Counties (Jo -operative Egg 
and .Poultry Society, Ltd., is an offshoot of the very old- 
established Eramlingham Earmers’ Club, which has done good 
service in the past for agriculture. 

Co-operation was first introduced to its members by Sir 
Horace Plunkett, supplemented later by Mr. C. C. Smith 
(Chairman of the Eastern Counties Farmers’ Association, Ltd.), 
but it was left to the Agricultural Organisation Society to estab- 
lish the first co-operative society in Suffolk in 1903. 

The success of the Society is clearly showm by the following 
ligLires : — 

Xu. of Members, Shares, Sales. Collection of Egejs, Share Capital , 

11)03^ ^ 114 1,G00 i:5,050 453,079 £40U 

\m 5,091 53,031 £^82,353 24,140,059 £18,257 

The Society has acquired valuable properties at some of the 
larger depots, notably Ipswich, TT’amlingham and Wisbech, 
which originally cost (with improvements) 1:18,078, of which 
a pruportion has been written off each year as depreciation. 
In itccordance with the rules a reserve fund of 4:4,043 
has been built up and the Committee receive loans at the 
same rate of interest as is paid on the share capital, the 
amount on December 31st, 1921, being £1,127. The value of 
a share is 5s. (fully paid up) to admit of cottagers joining, 
since it is recognised that, proportionately, more eggs are col- 
lected from cottage homes in the winter months than from 
farms, on account of the warmer housing of the hens. 

The Society is registered under the Industrial and Friendly 
Societies Act, which affords the cheapest and simplest means 
of obtaining corporate existence. An individual can hold £200 
worth or 800 shares, but needless to say there are many holding 
from one to four shares only. The Society has had no particular 
in obtaining share capital, interest on which is paid 

to 6 per cent. 

There are 50 or 60 depots or agencies established by the 
Society ^Yllich collect from the villages by horse or motor 
^shicles. These depots are controlled by salaried or commission 
^?ent8. Each agency collects, tests and despatches its own 
®bgs in accordance with orders received from the Central Office, 
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Ipswich. Agents are instructed to return all bad eggs, to be 
replaced by good ones at the next collection. Great care ig 
taken in appointing an agent to see that his premises are neat 
a railway station, to prevent waste of time, petrol or horseHesh 
in carting eggs to the station after collecting and testing. 

Each depot has a set of hooks for recording in duplicate 
the collection and despatch of eggs, and sheets are detached and 
sent to the central office daily. Each agent is provided with a 
standing balance for the purchase of eggs, and on the purchas- 
ing daily sheet reaching the central office, the amount spent is 
forwarded to keep the standing balance normal. 

The day book of each depot is so ruled that the number of 
esgs collected and despatched on any one day can be seen at 
a glance, which enables the allocator of eggs at the central 
office to telephone, wire or write any extra order received, 
according to the quantity in hand. 

For the first few years the Society supplied all agricultural 
requirements to its members, but in 1916 the Eastern Counties 
Farmers’ Co-operative Association, Idd., took over the Goods 
Department in exchange for their Egg Department, thus leav- 
ing the Society free to specialise in eggs, with the whole of tlie 
Eastern Counties as its field. 

The Society had an uphill fight at first to secure reliable 
eggs, since producers were evidently unconcerned if an egg were 
fresh or not, and would not wash a dirty or stained egg, but 
sent as “new laid” all eggs they came across, without- 
troubling to keep back those that had been partly incubated. 
The members soon found, however, that effective combination 
for productive or commercial purposes was not to be accom- 
plished simply by recognition of the fact that it is neccsNiry 
to combine. Certain regulations must l)e carried out, and it vis 
thought advisable to adopt rules which would in time make tbe 
Society thoroughly reliable for the despatching of new laid eggs- 
The Committee enforced the Piules by fining for dirty 
eggs “ and making a deduction for “ cookers.” It is inteieshn& 
t-o give one member’s analysis at first joining, and the analysis 
a month later. 

Firnt Colb^otioii ... 100 4 00 t 

Utf-.r „ ... 100 1.00 3 7 - 

It Is regrettable to confess that tlie War complete!} opse 
this system for organising a supply of reliable eggs, hecaiis^j 
the continental supply being cut off, the multiple shops in'^^ ® 



173 


19‘22.] Egg and Poultby Co-operative Society. 


the Society’s collecting areas and purchased good, bad or in- 
different eggs at a slightly higher price in order to secure them, 
thus affecting the good work the Society had done in levelling 
up the quality of eggs. At the commencement of operations 
each member was provided with a small rubber stamp, 
with which to number the eggs, but it wa.s found that 
clients confused them with foreign eggs, and refused them, 
thus defeating their own object of getting best English eggs. 

The Committee worked out several examples with the" idea 
of purchasing eggs by weight, but taking the 2-oz. standard 
it was found that, as a whole, the cost would be about 5 per 
cent, more than if bought in the ordinary local way, and there 
were still the “ smalls ” to cope with. 

Each year the Society has shown a creditable trade profit, 
and during the last ten years has distributed in bonu.ses no 
less a sum than ^19,973 4s. 3d. Members therefore have con- 
fidence m the Society, and in many instances the bonus and 
interest are returned for investment in further shares. 

Since 1910 the Society has persevered in the preservation of 
eggs, and .specially constructed tanks similar to those in Den- 
mark have been^ built at the Ipswich depot. Each measures 
8 ft. X' 7 ft, X 7 ft. 6 in., and each will accommodate 120,000 
eggs. .Utngether with smaller tanks at Pramlingham. Strad- 
broke and Wisbech, about two million eggs can be preserved. 

la Older to prevent the selling of preserved eggs as new 
hid, a solution has been prepared which when applied to the 
shell of a preserved egg will cause it to “ blush,” but the 
solution will not affect a new laid egg. In the winter of each 
.'■ear, all agents are supplied with this solution, and time or 
"■ater glass eggs can easily be detected. 

'lilt Committee constantly urge members to improve their 
sock, by the introduction of pure bred cockerels of laying 
strains, either from some well-known breeder, or from members 
Jtro keep reliable breeds. They also advi.se members to give 
^ e hens clean nests, to gather the eggs at least once daily, 
sop t. 0 eggs in a cool place, and to kill or sell all male birds 
s early as possible save those required for stock purposes. 

uring 1921 an increased trade in ixiultry, rabbits, butter, 
^ IS shown, which is due to the provision of at least 300 
eriiny coops at Ipswich. A record handling for Xmas week 
turkeys, 1,293 fowls, 829 ducks and 101 

IS noteworthy. 

Committee purchase live fowls (roasting chickens and 
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hens) at all times at given weekly prices per pound, weighed at 
Ipswich They also purchase wild rabbits and hares during the 
season and are buyers of butter, honey or other dairy produce, 
One great drawback to the Society’s working is the heavy 
charges for rail carriage, which increased 50 per cent, during 
1921^ To obviate this the Committee are negotiating for cen- 
tral premises in London where eggs can be sent in bulk hy 
goods train, or otherwise,. and by which it is estimated a con- 

siderablc saving can be effected. 

The eggs, poultry, and other produce are paid tor at market 
rates and the profits realised by the Society are subseqiienllj 
divided as a “bonus” to members in proportion to tlieit 
deliveries. 

- The following application of profits for 1921 is of interest 

£ 8. fl. 


Interest on Sliaie Capittil, 0 per cent. 

Bonus to Employees (as per Rules) 

Bonus to Members on Eggs, Poultry, etc., sold to 

the Society 

Reserve Fumi as per Rules 

Balance carried for^vard 


742 4 5 
d55 0 0 

3,608 4 I) 
429 0 0 
376 0 6^ 


£ 5 , 51(^8 11 ) 
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CHOCOLATE SPOT DISEASE OR 

streak disease of broad beans. 

Sydney G. Paine and Margaret S. Lacey, 

Department of Plant Physiology and Pathology, Imperial 
College, London. 

This disease occurred a-s a serious epidemic in the summer 
of 1920. It was recognised first by an extensive marking of the 
loaves with chocolate-coloured spots, and was in many places 
confounded with “ Bust {Uromyces fahae). Simultaneously 
with the occurrence of the spots on the leaves there appeared 
upon the stems long and short streak-like markings of a rich 
bronze-brown colour, which recalled very forcibly the markings 
on the stems of tomato plants suffering from the ‘‘ Stripe ” 
disease. Investigation has shown that the bean disease is 
caused by the same organism as that producing ‘‘ Stripe ” in 
tomatoes. Now this organism was first described by Manns and 
Taubenhaus as the cause of ‘‘ Streak disease in sweet-peas, 
and was subsequently showm by them to produce streak disease 
of many leguminous plants. It therefore seems advisable to 
use the term “ Streak for this disease of beans, although 
porliiips Chocolate Spot ” would more adequately describe the 
mosr obvious symptom. 


Occurrence ol the Disease. — It is probable that field beans 
are iie\'('r, or seldom, quite free from this disease, but it is only 
under exceptional weather conditions that it assumes the form 
of an epidemic, or does any considerable amount of damage. 
Such exceptional conditions prevailed in the spring and early 
Bummer of 1920. Hot, wet and thundery weather seems to have 
been general just previous to the appearance of the first 
SYinptoiiis of disease. The trouble was first reported from 
Hampshire in the latter part of April and South Wales in May, 
and rapidly spread from various centres. It was observed by 
the autliors in Devon during June, in Sussex in July, and was 
reported to them successively from Buckinghamshire, Cam- 
bridgeshire and Lincolnshire. It was undoubtedly very general 
throughout a large part of England and Wales. 


Description of the Disease. — In a typical ca?e , beans planted 
October, 1919, first showed signs of disease on 25th May, 
small purplish-brown spots on the leaves and streak 
lesions on the stems being observed on plants about five feet 
“^^h. When next observed, 8th June, the plants were largely 
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defoliated, the remaining leaves shoving a good deal of blacken- 
ing. On 10th July the canes in the central portion of the field 
were beaten down by rain, all the leaves had fallen except a 
bunch at the top of each stalk, and the whole plants were being 
rapidly rotted by Botrytis, which in all eases observed followed 
rapidly after the “ Streak disease. In many instances the 
plants in the outer parts of the field were observed to be less 
severely attacked than those in the centre, the conditions in 
the outer more exposed portions being naturally drier than at 
the centre and hence less favourable to the spread of the disease. 

Cause of the Disease, — As stated above, the organism causing 
this disease is the same bacillus which causes Streak ” in 
sweet-peas and “ Stripe ” in tomatoes — a small yellow bacillus 
named by Manns and Taubenhaus Bacilhis lathy ri. The entry 
of the organism into the plant may be through the stomata of 
the leaf; the apparent spread of the disease eastwards during 
1920 would seem to suggest wind dispersal of the cau&jitive 
organism and entry into the leaf in this way. At the same time 
there is evidence that the organism is carried on the seed of 
winter beans, and especially on those w^hich have been bored 
the bean beetle Brachus r?//(7?wmas. In its attack upon the 
young pod this beetle may inoculate the plant at the time of 
laying its eggs, and the young larvie which develop in the pod 
may infect the seed when they bore their way in. Foreign 
Bni^'hidSf e.g., Brnchus ohtextus, can continue to breed in 
stored beans, and this species is not infrequently introduced on 
Canadian Wonder bean seed, though at present there are no 
records of this beetle having been found amongst field beans. 

Control.— It should be remembered that the extent of the 
disease seems to be markedly influenced by weather conditions. 
The 3 "ear 1920, when the disease was specially prevalent, wos 
followed by the exceptionally dry season of 1921, in which the 
disease made its appearance in the early spring, but the plants 
soon recovered from the attack and a month later showed no 
sign of disease. 

Where disease has occurred to a serious extent it would 1)^ 
well, before another crop of beans is sown, to dress the land 
well with potash, since it has been shown that this treatment 
has successfully checked the ravages of the bacillus upon temsto 
plants. 

Further, would be well to examine the seed carefully and 
to reject any showing an excessive amount of boring by beetles, 
nnd to sterilise the seed by soaking for 10 minutes in weak 
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or formalin > or by dressing the seed with one of the tarry pre- 
parations supplied for the purpose.. 

In conclusion, the authors wish to express their thanks to 
llx, W. P. Wiltshire, of the Long Ashton Experiment Station, 
for his reports of the disease as it occurred in South Wales, and 
to .Mr. J. C. F. Fryer for notes upon the bean weevils. 
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MARROW-STEMMED KALE FOR 
POULTRY. 

Lucy A. Hutchinson, B.A. Hons. (Equivalent, Cambs.). 

Recent high prices have given a considerable impetus to 
intensive poultry-keeping and to “ back-yard ” poultrv- 
kccping. One of the chief difficulties poultry-keepers of these 
elasses have to face is that of providing green food for their 
slock. Where the so-called “ yard ” is of the nature of a 
piclcn, or where, in the case of larger poultry-keepers working 
iiitensively, a portion of the land can be devoted to the growing cf 
greens, the cultivation of marrow -stemmed kale will be found 
to Yield excellent results. The seed should be sown in late 
‘\prii or early May, according to the season. It may be sown 
a seed bed, and the young seedlings planted out in rows 
2 it. apart and U or 2 ft. apart in the row— or, as a labour- 
6<iung method, a few seeds may be dibbled into holes at the 
IJ'T'ired distances, the plants afterwards being thinned out to 
l^o or tliree in each group. The writer’s experience has been 
_ the finest individual plants are obtained by the former 
greatest bulk of food by the latter. Tn tlie 
[l]/f thinnings supply some food from the outset. 

tliiring growth green leaves from the top of 
gathered frequently, care being taken not to 
growth of the plant. Tn this way 
"^if 'iable amount of food is obtained throughout the 
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Slimmer, but the real value of these greens is found when tlie 
first frosts have eome, and succulent vegetables are scarcer, 
Any leaves left on the plants will succumb to the frost but 
the “ marrow centained in the stem, from the presence c 
whi(di the plant obtains its name, will be protected by tb, 
outer covering which will by this time have become fibrous ;j; 
in herbaceous plants. I'hese stems should now be pulled iiji 
and split in halves lengthwise, and thrown into the house cr 
run. It will be found that the fowls readily eat the pith or 
marrow, leaving only the woody fibre of the outer coat of the 
stem, and in doing this they also obtain a good deal of excivi^e. 

In order to ascertain exactly how much food u as contained 
in the stems, some of them were Tveighed before being put 
in the runs and the woody remains afterwards gathered up and 
weighed. The following results were obtained : — 

1. The finest individual stem was M in. in length, and 
had a circumference of 7J in. Its weight was 2 lb. 14 oz,. 
and the weight of the outermost coat after the fowls had 
the “ marrow^ ” was 13 oz. Thus the amount of food from 
the one stem was 2 1b. 1 oz. This plant had been grown in 
the seed bed and transplanted. 

2. Seven of the transplanted individuals, not scleidi d. hi 
taken in order from the plot, weighed 15 lb. 8 07., Tin 
greatest ](^ngt]i of a single stem was in., and the giTate>' 
girth 7 in. The waste amounted to 4 Ih. 8 oz., ihe (jiiimlin 
of food from the 7 stems being 11 lb. 5 oz.— an average oi 
1 lb. 10 oz, 

B. Five consecutive groups of jfiants from “ clihh]<>d ” seeh 
had the following I'cspective weights 0 lb. 8 oz.; 2 lb. lOoz.’ 

5 lb, 1 oz.: 5 lb. 7 oz.; 5 Ih. 9 oz.: — a total of 25 Ih. S'V. 
The greate.st length of stem was BO in., and the greak'l 
circumferenee 8 in. The nmojint of waste was 7 Ih. 2 oz..tIif 
food extracted weighing 18 jl>. 1 oz. — an average froui 
hole of 3 lb. 10 oz. 

The results shown in (B) demon.strate clearlv the supprioa^y 
ot the second method of sowing. Tlie results as a whole 
what a valuable green food this kale provides for poiiikj’ 
kee])crB, especially when it is rememliered tliat the food ko® 
the stems was availat,)ie throughout a neriod of fairlv 



Notes on Feeding Stuffs fob May. 


179 




notes on feeding stuffs for 

MAY. 


E. T. Halnan, M.A., Dip. Agric. (Cantab.), 
Ministry of Agriculhire and Fisheries. 


The Composition of Wheat Offale.— In a letter received 
veceiitly, a correspondent stated that he experienced great 
difficidty in ascertaining the exact value of any wheat offals he 
Ifoaght, owing to the fact that the local names under w^hich 
the\ were offered differed from those usually given in the Notes 
on Feeding Stuffs. It may be useful to give a brief account of 
oar present knowledge of the composition of wheat offals, and 
it: is lioped tliat this account will help readers to classify their 
own local products under the appropriate headings. The writer 
: would also appreciate any information as to the local names of 
nnv wheat offals not given in the list below. 

A successful attempt to classify wheat offals w^as made by 
Prof. T. B. Wood and Air. B. IT. A die in 1916, and very useful 
iiifomiation was obtained as a result of their investigation. 
The following is a brief account of the chief facts established 
by this investigation. 

Tu milling wheat for flour, the jwocess consists essentially 
of cracking and grinding the wheat kernels i\v passing them 
through series of steel or stone rollers and sifting out the finest 
pai tides by means of a fine silk sieve which has 130 meshes to 
file linear inch. The particles that pass through this sieve form 
jtlie flour, and the remainder constitutes tlie “ wheat offals.” 


llie suhseipient liistory and separation of the constituents of 
file wheat offals depends to a large extent on the local milling 
pvaciico and tlie nature of tlie machinery available for separa- 


•lon. The coarser part of tlie offals, known under the name of 
brail ” is extracted by passing the offals over a wire sieve 
'Uiug 10 meshes to the linear inch. The bran is that portion 
^ikh fails to pass through the sieve. Tlie greatest variation 
|iituiliing practice occurs in the separation of the finer particles 
oflals. As with bran, the separation is a mechanical one, 
offals ln'ing graded according to whether or not they pass 
sieves of a given mesh. Wliere separation is most 
ihe intermediate offals are gxaded into three fractions, 
pollards, coarse mid tilings, and fine 
separation is not so complete, the separate 
‘ ions .ilxwe may be comlmicd, so that a mixture of coarse 
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Wheat, British - "I 
Barley, English Feeding 

Canadian No.2 teed 
Oats,English White J 

lUaclt & Grej 

;; Canadian No.2Feed| 

” Argentine 
Maize, ‘ 

South African 

Beans, English Winier 

Rangoon - _ -j 

Buckwheat, Manchurian] 

MiUers’ offals— 

Bran 

Broad Bran ' ' 

Fine middlings (Im- 
portedl 

Coarse middlings ■ 
Pollards (Imported) 
Barley iMeal - 
Maize „ - ' 

Germ Slea i - 
Gluten -feed 
Locust Bean Meal 
Bean Meal - ■ | 

Fish ,, 

Linseed - ‘ J 

Cake, Eughshl 

(<)'■/„ oil) 

Cottonseed FfSl'!;'; 

(57, od)| 
Egyptian! 

dccorti-l 
eated (T7 o 

Coconut ( akc {d7o 
Groundnut,, (67,01 1 
(undecorticated)j 

Palm kernel Cake 

(67', oil) 
Meal 

(27, oil). 

Feeding Tit acle - 

Brewers’ grains, dried, ale 

11 porter 
,1 wet, ale 
„wet, porter 
Mult culms • 


53 /G 504 
38/- 400 
34/- 400 
34 /G a36 
32/- 336 
29/6] 320 
• ' 320 


8 14 49 : 3/6 

7 14 49 ! 3/2 

2 2:15 :2/H> 
0 8 1 1 18 ^5 
2 3 I 5 IT , 43 j 2/9 


Whole Milk (37, fal ) 


-8d.pergal.t " 9t| 0 


! 15 i9;6 


2 ; 15 


m 


,,p,,ta,„.,„cludcd-not market pru-o. 
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farm values. 

“ 

- 

Valueper Manurmli Food ' 
Ton. on Value per Valuu per 
Farm, j Ton. Ton. 

£ 8. 1 £ g. i £ s 

as. ! 

per 

lOO 

lbs. 

Value; 
per 
unit ■ 
S,E. 

8. 

Market 
Value per 
Ib. S.K. 

1 d. 

Potatoes 

__ 

— 

2 7 

0 5 

2 2 

18 

2/4 

1 1-25 

SweUes . - - 

i — 

: 1 

0 19 

0.3 

0 16 

7 

2/3 

1 1'20 

Mangolds ■ 

— 

■ 

0 18 

0 4 1 

0 14 

6 

2/4 

; 1'25 

Good Meadow Hay 

— 

— 

6 6 

1 0 18 i 

5 8 

31 

3/6 

1-87 

Guod Oat Straw - 

— 

— 

3 9 

0 10 ■ 

2 19 

17 

3/6 

' 1’87 

Good Clover Hay 

— 

— 

6 16 ' 

1 1 4 i 

5 12 

32 

3/0 

1-87 

Vetch and Oat Silage - 



1 19 1 

' 0 8.1 

1 11 

14 

2/3 

MO 


\orE.--The prices quoted above represent the average prices at which actual wholesale 
have taken place in London, un'esa otherwise stated, and refer to the price ex mill or 
fiort.'. The prices were current at the end of March and are, as a rule, considenibly lower than 
liiC prices at local country markets, the ditference being due to carriage and de,alers' commission. 
Biuvrscan, however, easily compare the relative prices of the feeding stuffs on offer at their local 
niurkt-t by the method of calculation used in these notes. Thus, suppose palm kernel cake is offered 
liiC:il!yat per ton. Its manurial value is £.1 9s per ton. The food valne per ton is therefore 
£fi Jl*. per tun. Dividing this figure by 75, the starch equivalent of palm kernel cake as given in 
the tuMe. tlie cost per unit of starch equivalent is Ss. 3d. Dividing this again by 22*4, the number 
of pounds of starch equivalent in 1 unit, the cost per Ib. of starch efpiivalent is T2ld. A similar 
calcLiliit.iou will show the relative cost per lb. of starch equivalent of otlier feeding stuffs on the same 
loca: iiiMiket. From the results of such calculations a buver can determine which feeding stuff give? 
Lilli the host va’ue at the prices quoted on bis own market. 

middlings and fine middlings constitutes the grade known as 
ptraight run middlings. A mixture of coarse middlings and 
pollards is similarly known as straight run pollards. The three 
fi-actions combined would constitute straight run offals. Given 
in the form of a diagram the results obtained are as follows 


"Wheat kernel is 
f^eparated into 
ii fractions. 


1. Flour 

2. F'ine middlings 

3. Coarse middlings 

4. Pollards 
.5- Bran 


Straight run middlings 
j Straight run pollards 


} 


Straight 

nm 

offals. 


The investigation also showed that fine middlings, coarse 
middlings, pollards and bran had a fairly definite chemical 
eompo.sition and each could be placed in its proper grade on its 
chemical composition. From the investigation it was also 
possible to group the local names into their proper grades. 
Tims fine middlings is identical with seconds, fine thirds and 
biscuit middlings. 

Coarse middlings is identical with sharps, thirds, parings 
aod boxings. ^ 


^■^oliards is identical with randans, coarse sharps and 
g'm'geons. 

^ The composition and digestibility of the four important 
grades of wheat offals are given in the Ministry’s Miscellaneous 
ication ho. 32* (Nations for Farm Stock), and by compar- 
“g the analysis of any given sample of offals bought locally 
J^ihese standard analyses it should be possible for the buyer 


’’'■i'e C.L pl'st f “y®"' ^bnistry, 10 IV liitchall Place, S.W. 1. 
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to ]')laoe with a fair degree of accuracy the nature of the offals 
sokl. It is hoped eventually that millers will agree to classify 
their offals on a standard basis, as this will give the farmer an 
accurate idea of the feeding value of any wheat offal whatever 
its local name may be. 

The Feedhtij Value of Whole Milk . — A correspondent has 
written asking that the value of milk based on a price of Sd, 
a gallon, and a fat content of 3 per cent., may be given in the 
table. It has therefore been included. 

It will be seen that, at 8d. a gallon, milk is a dear feedina 

^ ^ 

stuff. Its use could only be justified for feeding in special cir- 
cumstances, as in the ease of very young stock, or where local 
conditions preclude its sale. In the latter case, it would be 
more profitable to manufacture cheese or butter for sale and to 
feed the residues rather than to feed the whole milk itself. 

3ff * * 


Effect of Coal 
Smoke on Plants. 


Coal smoke and the presence of sulphurous acid in the 
atmosphere have for long been t\^■o of the greatest trials witli 
which the Royal Botanic Gardens, ]\n. 
have to contend, and the winter conditions 
are so bad that it is almost impossible to 
cultivate certain evergreen trees. Winds from the iiorlh 

and riGrtlneast almost invariably carry coal smoke to Ivoav. 
In summer tlie smoke may only be noticeable as a slight 
haze, but in winter it takes the fonu of dense fog. A fo^' 
of a few hours’ duration causes tlio flow^u^s and leaves 
of many indoor plants to fail, owing to the. sulphurous acid in 
the atmosphere, whilst out of doors everything is covered ^Yith 
a thick deposit of fine greasy soot. This deposit is very notice- 
able upon water, glass, and tlie leaves of plants. The breathing 
pores of leaves become clogged and the plants are enfeebled: in 
fact, so disastrous is the dirt to health that it has become 
impossible to cultivate many of the firs and spruces, 

A temporary exhibit has been arranged in Museum HI fd 
Kew, consisting of leaf specimens showing the diffeivncc 
between clean foliage and smoke or soot- laden foliage, and of 
glass from a greenheuse showing the effect of fog. 

In order to increase the educational value of the Gardens, k 
IS proposed from time to time to arrange other small exhibits 
at Kew, of objects of particular interest at the moment. 
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Thb Ministi’y of Agriculture and Fisheries is prepared to 
receive, not later than the 15th May next, applications for grants 
in aid of scientific investigations bearing on 
Grants or agriculture to be carried out in England and 
Agricu Wales during the academic year commenc- 


Besearch. 


ing 1st October, 1922. The conditions on 


>vljich these grants are offered are set out on the prescribed form 
of application (A230/1), of which copies may be obtained from 
the Secretary, Ministry of Agriculture and Fisheries. Whitehall 
Place, London, S.W.l. 


The proposed new regulations for the control of Wart Disease, 
which were to have been brought into operation by the Ministry 
. of Agriculture and Fisheries at the oonclu- 

f^P &ion of the 1922 planting season, are still 

0 ° ^ under consideration by the Minister’s 

egu a ons. Advisory Committees. The Ministry can, 
lidwever, inform potato growers tliat no restrictions addi- 
tional to those operating in 1921 will be imposed which will 
Htfect the distribution of the 1922 potiito crop, or of the entry 
into England and Wales of seed potatoes produced during 1922 
in Scotland or Ireland. 


The (heat Western Railway Company have drawn the 
Ministry’s attention to certain statements which appeared in an 


Horticulture in 
the Penzance 
Area of Cornwall. 


article in this Journal for Novemher, 1921, 
entitled norticulture in the Penzance Area 
of Coniicall. 

The Company point out that the present 


airaiigomenls for the receiving and forwarding of the Cornish 
^H’occoli and vegetable traffic had been already the subject of 
^li^^cussioii between the Railway Company and the Cornish 
hrancli of the National Farmers’ Union, and had been agreed 
h' by tho latter. 


Eio whole question has recently been under discussion 
the Ministi*v and the Railway Company, who are 
to provide every facility hir tlie transport of these com- 
favourable conditions. 

le Ministry is glad to recognise the progressive and liberal 
ihide adopted by the Great Western Railway Company, 
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especially as regards their willingness to give immediate atten* 
tion to any specific complaint by a grower, and to ensure the 
best possible transport of all perishable produce. 

* ^ # 

With reference to the article entitled “ How to Produce 
Clean Milk,” by James Mackintosh, O.B.E., N.D.A., which 
appeared in the April issue of the Journal^ 
recent experiments conducted 
^ * at the University College, Heading, the 
writer wdshes to make the following amendments to his 
article : — 

Methods of ]¥ a slung. — Scalding is really an attempt to steri- 
lize, and will do much to lessen the contamination from the 
utensils; efficient steaming, however, will actually sterilize 
utensils with less labour and is therefore to be preferred. Mlieie 

steam is not available utensils should be immersed in boiling 

0 

water and boiled for 10 minutes; in the case of a- large cooler 
or churns which cannot be placed in an ordinary copper, boil- 
ing water should be poured over or into them until they 
become unbearably hot. 

Steaming , — Utensils may be enclosed in a box or tank into 
which steam is passed from a boiler. The steaming period will 
va.ry from 10 minutes upwards according to the supply of 
steam and the size of the box. If a thermometer is inserted 
through a small hole in the lid or side, a temperature of 210 
degrees F. is sufficient evidence that the utensils are bein^ 
satisfactorily treated; steaming should be prolonged to allow 
the contents of the box to reach this temperature. Yesseb 
inverted over a steam jet should be kept in position until every 
part of the vessel becomes too hot to touch with the baud an<l 
left for at least one minute thereafter. 

Strainers and Slnrlnmij. — Strainers containing a layer of 
cotton wool which must be renew^ed at each milking, ore 
best, particularly those ivhere the milk falls on a metal plat^ 
first instead of directly on to the straining material. The metal 
plate then bears the direct weight of the falling milk, and there 
is less chance of particles of dirt being forced throiigh the 
strainer. Cloths of a fine mesh are also in common use, but 
the difficulty of keeping such cloths clean, and the certainty 
that a dirty cloth will contaminate milk indicates clearly that 
cotton wool strainers are much to be preferred. Where clotbs 
are used, two should be provided — one, used in the e^'enin^^ 
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ciioulcl be soaked in cold water overnight; the other, used next 
ijioniingj should he soaked as soon as the morning milking is 
finished. Both should be rinsed repeatedly, then washed, boiled 
( 01 * steamed) and hung in a clean place till again required. 

* * * * * 

The Ministry of Agriculture and Fisheries wishes to inform 
beekeepers that bees can now be examined for the presence of 
Ti'ft a«P' Acarine Disease, on payment of a fee of 2s. 
Acarine e . sample submitted. The following 

instructions should be carefully observed : — 
(1) Specimens should be. live bees, of 
not less than 30 in number, taken from off the combs and not 
collected from outside the hive. It is in this way only that 
the true condition of the colony can be diagnosed. Dead bees 
will not normally be accepted as they are unreliable for micro- 
scopic examination. 

(*2) The bees should be placed in a small cage or box, prefer-' 
ably of wood, provided with ventilation holes, and having a piece 
of muslin fastened across the inside for the bees to cling to 
during transit. 

(B) A supply of candy sufficient to last for a few days, or a 
lump of sugar moistened with water, should be ^Tapped in 
miidin and firmly fixed to the inside of the box. 

(4) The box should be secured with string and a label attached 
addressed to the Secretary, Ministry of Agriculture and 
Fisheries, 4, Whitehall Place, S.W.l, with the name and 
address of the sender written on the reverse side, but crossed 
through to prevent an error in the post. 

(5) Not more than three samples may be submitted by a bee- 
keeper at any one time, but further samples may be sent at 
intervals of four days. In all cases where more than one sample 
is sent at a time, these should be numbered 1, 2 and 3 as the 
case may be. 

(6) At the same time as the bees are despatched, a remittance 
st the rate of 23. for each sample submitted should be forwarded 
under separate cover. No bees wall be examined unless or until 
fins remittance has been received. Payment should be made by 
cheque or Postal Order, payable to the order of the Ministry of 
* giiculture and Fisheries and not to any individual by name, 
‘^nd crossed “ Bank of England.” Postage Stamps will not be 
accepted. The Ministry will not be responsible for any loss 
c^ccasioned by inattention to these instructions. 
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(7) In the letter forwarding the remittance, as much infor- 
mation as possible should be given with regard to the past 
history and present condition of the stocks from which the bees 
were taken. This may help the Ministry in giving advice when 
furnishing a report of the examination, and will assist in general 
bee-disease research. 


****** 


* 


A NOVEL method of organising a series of agricultural lectures 
was adopted with success last winter by the Yorkshire Council 
. for Agricultural Education, In the pre- 

. . . vious winter a course of twelve weeliv 

° . lectures was given at Brompton, near 

Discussion Society. which was only moderately 

attended. In order to stimulate interest in the proposed educa- 
tional courses in the subsequent season, the prominent members 
of the previous cla.«s formed themselves into the Brompton Agri- 
cultural Discussion Society. They elected a Treasurer, Secre- 
tary and a coniniittee. The subscription for membership was 
Is., a printed programme w^as drawn up, and a lecture was 
arranged for each week from December to the end of i\rarcli. 
The subjects were chosen by the members, and the County 
Agricultural Organiser was then asked to assist in obtaining the 
services of specialists in the particular subjects, the result being 
a well constructed programme of which the scientific side wi.i> 
presented b\' the staff of Leeds University, while practice was 
preached by prominent agTiciiltiirists who freely gave their 
services. 


The lectures were followed liy discussions and it was interest- 
ing to see in tbis small village a company of tliirty to fortv 
farmers on a miserably w^et night firing questions at the lecturer 
as quickly as possible during the three-quarters of an hour 
which was open for discussion. Not least important is the fact 
that full reports of these lectures appeared in the local pres^. 
which devoted one or two columns per week to the society s 
work. The hearers therefore had an opportunity of reading the 
lecture again at their leisure. 

Another result of tliis work is shown in the keenness with 
which those who arc members of the society arc taking up ih^' 
question of plot and variety trials, usually at their own expense, 
their results form material w'hich is periodicallv bronglit up in 
^ho discussion, s following certain lectures. 
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The following communication has been received from a 

correspondent ; — 

Milking by ' ' principle of paying piece-work 
Contract. agricultural operations is 

very old-standing, but its adoption in the 
tending of livestock is a comparatively new departure, and in 
certain cases is impracticable. For a considerable time it has 
been customary for small bonuses to be paid to stockmen, 
shepherds, etc,, for each animal successfully reared or fattened, 
and in some localities milking cows have been let out on a 
hiring system. 

Recently a large firm of dairymen, with over 400 cows on 
the outskirts of London, have contracted for the care and 
lailking of their herd. Owing to the general fall in the price 
of agricultural products, this firm was faced with the alterna- 
tive of reducing individual wages or obtaining a greater output 
per man. Methods were therefore sought for placing their 
business on a sound economic basis, and it was finally agreed 
between the firm and their employees that piece-work rates for 
milking and tending the cows should be paid. I’hc rate ag'reed 
to is 4s. per cow per week, and each man is now milking 16 
cows against 12 before the agreement. In addition each man 
has a cottage or 3s. per week in lieu, and milk. The day’s 
work is done in two periods; the first commences at 4.30 a.m. 
and finishes at 9.30 a.m. During this period the cows are 
fed, milked, the sheds and mangers are cleaned and the animals 
are again fed. Tlie second period commences about 12.30 p.m. 

I he cows are milked at 4 p.m., after which the milk pails and 
( iuirns are scalded ready for use the next morning, and the day 

finished about 6.30 p.m. The farm steward supervises the 
bend cowman. Milk records are taken weekly and thus care- 
less milking is quickly detected. 

It is stated that the men appear satisfied with tlie arrange- 
"‘ent and no falling off in the milk supply or condition of the 
'■''Ws lias occurred, 

Ihc dairy is run on town lines, i.c., the cows are always 
lioiised, and when yielding below 6 quarts of milk per day they 
‘*'c sold for slaughter. Under the above conditions it is com- 
barativcly easy to adopt factory methods, but in country herds 
h would be much more difficult to arrange an efficient system.’" 
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Leaflets issued by tlae Ministry. -Since the date of the list givtm 
on page 1051 of the Febriiaiy issue of the Journal^ the following five new 
leaflets, of udiich the one marked with an asterisk will, provisionally, be 8uppli(3(] 
free, have been issued ; — ' 

No. 363. — Insecticides and Fungicides. 

„ 382. — Liquid Manure Tanks, 

,, 384.~Pig Breeding. 

,, 385. — Lime and Its Uses on the Land.* 

„ 389, — Distribution of Sittings of Eggs and Day -old Chicks f ,1- 
Improving the Breed of Poultry. 

The following have been revised or amended : — 

No. 180.— Dodder. 

,, 201. — The Marketing of Poultry. 

222. — Meadow Satiron. 

,, 326. — Injurious Weed Seeds in Grasses and Clovers Harvested fyi- 
Seed in Great Britain. 

„ 229. — The Breeding and Rearing of Turkeys. 

,, 349. — Methods of Obtaining Strong Stocks of Bees for Winteriuu 

., 368. — The Cultivation of Flax for Fibre. 

The following Leaflets have been re-wntten : — 

No. 128. — zVdvice to Beginners in Bee-Keeping. 

,, 157. — The Sale of Day-old Chickens. 

„ 176.— The Fattening of Poultry for the Table. 

„ 224. — Narcissus Cultivation. 

The following Leaflets have been withdrawal : — 

No. 289.— A Disease of Wheat. 

„ 171. — Rhizoctonia Diseases. 

* ^ f 

NOTICES OF BOOKS. 

Farming’ Costs. —(C. S. Orwin. London : Oxford University 
Price 8s. 6d. net.) During the War the subject of farming costs received 
unioh attention, particularly in connection with the controversy surronndiii^ 
the Corn Productioii xVets, and it still occupies a proniinent position ilie in 
Agricultural Press. A revised edition of Mr. 0. 8. Orwin's well-knowti Ix^'kon 
the subject must, therefore, he welcomed, for the author, as Directni ut tlic 
liiHtitnte of Agricultural Economics !it Oxford, is in a position to speak 'viili 
authority, filio last edition (entitled The Determination of Farming Costs ) 
was ])ublishe<i iii 1917 anti wnrs in great demaml us the only autlioritativc 'O'lk 
oil tin; subject. Since that date further expcrieucc has enabled ilicaatlM' 
o) speak wflth even greater authority' as well as to make siieli mo<iili<‘ati''n'^ 
extended observation and criticism liave shown to be desirable. hViUiiii 
matters still remain, however, in regard to wliich Mr. Orwin, in the 
iuithei experience, is not prepared to give Hrni directions. It iii;'}' 
perriiissible to suggest that the time lias come when general agreement hi-t'veC'N 
cxpoiL is necc'sary, if it were only on a conventional basis. Not lb*.; hast 
benciit of the keeping of costing accounts is the material which they provide 
foi comp, native study, whether from year to year on the eame farm, 
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relation to other fanns similarly situated. B"or this purpose it is more 
important that the systems of costing pursued should be uniform than that 
they should be defensible in every detail on purely theoretical grounds. 

One of the matters as to which further experience has led the author to 
modify his views, relates to the trouble and expense involved in keeping cost 
, ^(-counts. There is, however,” he states, “a degree of exactness required in 
(>o^t determinations which may be so troublesome and so expensive of time 
and labour .... that it would not be profitable for the ordinary farmer.”^ 

« Put ” as he properly goes on to say, “ this .... does not affect the 
importance of having .... an exhaustive and scientific analysis of 
farming costs . . . . on a number of typical fanns.” In this connection 
attention may also he drawn to Appendix I, which suggests an “ Alternative 
Basis for Cost Determination.” The system outlined therein, if successful, 
goes far to meet the objection that costing on the approved principles described 
in the body of the treatise is too expensive for adoption by the “ ordinary farmer.” 
One misses, it may be said, the refreshingly pungent criticisms of other writers 
on the subject of costs with which the first edition closed. A.B.B. 

Fruit Farming : Practical and Scientific. —(Cecil H. Hooper. 
London : The Lockwood Press. Price 6s. net.) The Second Edition of this 
book which has now been published covers a wide field by including articles 
on most subjects of importance to the commercial fruit grower. Many of the 
articles have been written by Mr. Cecil Hooper, wlio has had experience of 
fruit growing in this country and Canada, while others have been written by 
well-known practical growers. 

The information, which is essentially of a practical nature, has been given 
in ;i condensed form readily understood by the average grower to whom this 
little hook should appeal. H.V.T. 

Agricultural Geologry.— (Frederick V. Emeison, Ph.D., late Professor 
of Geology and Geologist for the State Experimental Station, Louisiana State 
University : pp. 319, 16s. 6d. net : Chapman and Hall.) This volume is 
suitable for University students of agriculture, but is loo wide in scope and 
t<jo advanced in character for those attending Farm Institutes. It should, 
however, find a place in the library of the latter. Obviously intended for the 
American student, it deals with soils and conditions which, in many cases, are 
unfamiliar to the British agriculturist. The portion dealing wdth the residual 
soils of various rocks, and with inherited soils, is very interesting, giving the 
causes of their agricultural value, and explaining many phenomena puz7ding 
to the observer who is more agriculturist than geologist. Further, the 
chapter on the part played by wdnd in geological formations is as attractive 
as the account of the methods employed in binding the shifty soils most 
Eitl'cctcil. Mention must be made of the discussion on ground water.” the 
facts i)i connection with which are perhaps not generally realised, while the 
account of alluvial terraces and the alluvial deposits of Howing water are also 
of interest. Glaciation and glacial soils are subjects very well illustrated ; 
indceii, the pliotographs and diagrams lliroiighout the volume arrest the eye 
^ind make particularly valuable those portions which the British student can 
lead with advantage. A chapter on tlie mineral fertilisers, and their 
occuiTouce ill nature, adds to the value and interest of the volume. 
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Insect Pests of Farm, Garden and Orchard,“~(E. Dwight 
Sanderson. Second revised and enlarged edition by L._M. Peairs London; 
Chapman Dal), 1921. Price 26s. net.) As indicated m the title, this book 
deals concisely with the Insects east of the Rocky Mountains, except irisoels 
attacking citrus fruits. Material relating to some pests occurring also in 
Britain will be found in its pages, while some other American pests, familiar 
to U8 by evil repute, are absent, probably owing to the geographical range of 
cumsidcration, the pests of the Pacific Coast and the irrigated country of the 
Far West not coming under review. The work goes further than its title, ani] 
includes insects injurious in the lioiisehold, to domestic animals and to man 
directly, and should be distinctly useful to tlmse whoso interests lie also oiitsiile 
the British Isles. 

Tlie statistics as to damage, .and the popular names with which many of 
the insects are labelled combine to strike a strong and characteristic tmiis- 
atlantic note, carrying inspiration by their vigour. The book is profusely 
illustrated by half tone and line blocks; these leave something to h, 
desired, not on account of their lack of soundness, hut, more particularly a< 
regards many of the former, from poor production. 

"^For those who desire to explore literature additional to British works dh 
plant pests, this American book may he recommeiidef). 
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